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DECLARATI ON COF THE RECORD OF DECI SI ON

SI TE NAME AND ADDRESS

Brenerton Naval Conpl ex
Qperable Unit B Marine
Brenert on, Washi ngton

STATEMENT OF PURPOSE

Thi s deci si on docunment presents the final renmedial action for the marine portion of Operable Unit (QU)
B, one of four operable units at the Bremerton Naval Conplex (BNC) Superfund site in Bremerton.

Washi ngt on. The Conpl ex has been assigned facility identification nunber WA2170023418. The sel ected
remedy in this decision docunment was chosen in accordance with the Conprehensive Environnental
Response. Conpensation, and Liability Act (CERCLA), as anended, and, to the extent practicable, the
National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on the
Adm ni strative Record for QOUB.

The U. S. Navy (Navy) is the | ead agency for this decision. Both the Washi ngton State Departnent of
Ecol ogy (Ecology) and the U S. Environnental Protection Agency (EPA) concur with the sel ected renedy.

ASSESSMENT OF THE SITE

The response action selected in this record of decision (ROD) is necessary to protect the public
health or welfare or the environnment fromactual or threatened rel eases of hazardous substances into
the environnent. Such a release or threat of release may present an inmminent and substanti al
endangernment to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This ROD addresses the nmarine environment of CU B, which includes the nearshore portions of Sinclair
Inlet that extend east and west al ong the shorelines of the Brenerton Naval Complex. QU B is one of
four operable units (A B. C, and NSC) at the Brenerton Naval Conplex. The terrestrial sites within CU
B (Sites 1, 2, 7,8, 9, 10 East, 10 Central, 10 West, and drydocks) are not addressed in this ROD. Wth
t he consensus of EPA and Ecol ogy, only the narine portions of CU B and the nearshore environnent of
Sinclair Inlet are addressed in this ROD. Decision docunents for CU A and CU NSC have been conpl et ed;
deci si on docunents regarding the terrestrial portion of CUB and CU C are being prepared separately.

The sel ected renmedy for marine CU B addresses human heal th risks posed by ingestion of seafood and
potential environnmental risks posed by contami nated sediments and erosion of fill material into the
mari ne environnent. The sel ected renedy includes the foll owi ng conponents:

. Appr oxi mat el y 200. 000 cubi c yards of sedinments containing polychlorinated bi phenyls (PCBs) will
be dredged froman area of approxinmately 32 acres in the marine portion of CU B and di sposed of
in excavated confined aquatic disposal (CAD) cells. The CAD cells will be |ocated on Navy-
owned submerged | and within the boundaries of the BNC.

. A conbi nation of sedinent capping and enhanced natural recovery will be used to clean up areas
of sedinents of fshore of the southwestern portion of the Brenerton Naval Conpl ex. The design of
the sedinment cap will include features for shoreline habitat restoration and will cover

approxi mately 13 acres.

. Shoreline areas at Site 1, in the central portion of the Brenerton Naval Conplex, wll be
stabilized to mnimze the potential for erosion of contamnated fill naterial into the marine
envi ronnent .

. Marine tissue and sediments will be nonitored to docunent progress toward and attaiiunent of
the cl eanup goal s.

. Land-use restrictions will be inplenented by the Navy to maintain the integrity of the CAD
cells and the shoreline stabilization neasures.



Because of source control and changes in operating practices, the Navy, Ecol ogy, and EPA believe there
is no imedi ate threat of recontam nation of sedinents

This is an early action ROD. Early action is being taken so that sedi nent dredgi ng and di sposa
conmponents of the remedy can be coordinated with other dredgi ng bei ng conducted by the Navy in support
of navigation needs of the Brenmerton Naval Conpl ex. Conbining the dredgi ng and di sposal operations of
the two projects enhances the overall inplenentability and m nim zes the short- term environnental
effects of the separate projects. Conbining the actions will also significantly accel erate the
inplenentation tineframe of the cleanup. Sedinents fromthe navigational dredging that are unsuitable
for open-water disposal and sedinments fromthe cleanup action will be disposed of in the on-site CAD
cells.

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment, is in conpliance with federal
and state requirenents that are legally applicable or relevant and appropriate to the renedial action
and is cost-effective. The renedy utilizes permanent solutions and alternative treatnment (or resource
recovery) technol ogi es to the maxi num extent practicable. However, treatnent of the marine sedi nents
was not found to be practicable. There are no principal threat wastes present at marine OUB, as that
termis defined in EPA gui dance

Because this remedywi || result in hazardous substances, pollutants, or contam nants remaining on site
above levels that allow for unlimted use and unrestricted exposure, a statutory review w || be
conducted within 5 years after initiation of remedial action to ensure that the renedy is protective
of human health and the environnent.

DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Summary section ofthis record of decision
Addi tional information can be found in the Admnistrative Record file for this site.

. Chem cal s of concern and their respective concentrations (pages 8-13 through 8-24)

. Baseline risk represented by the chenicals of concern (pages 8-20 and 8-21)

. Cl eanup | evel s established for chemi cals of concern and the basis for these |levels (page 9-1)

. How source materials constituting principal threats are addressed (page 13-8)

. Current and reasonably anticipated future | and-use assunptions and current and potential future
beneficial uses of groundwater used in the baseline risk assessnent and ROD (pages 7-1 through
7-3)

. Potential |and and groundwater use that will be available at the site as a result of the

sel ected renedy (page 12-11)

. Estimated capital, annual operation and mai ntenance (Q&, and total present worth costs,
di scount rate, and the nunber of years over which the renmedy cost estimates are projected (page
12- 14)

. Key factors that led to selecting the remedy (page 12-1)



Si gnature sheet for the foregoing Brenerton Naval Conplex Operable Unit B Marine Record of
Deci sion between the U S. Navy, the Washington State Departnent of Ecol ogy, and the U S

Envi ronnental Protection Agency.

Commanding Officer, Naval Station Bremerton

(A D v b

G.R. Bryant
Captain, U.S. Navy
Commander, Puget Sou aval Shipyard

Qi (derdl)—

James J. Pendowski
Manager, Toxics Cleanup Program
Washington State Department of Ecology

Chuck Clarke
Regional Administrator, Region 10
U.S. Environmental Protection Agency

iV v

Date

G| 2[00

Date

b}l?_/o—o

Date \'

Q ~{T-LoOOoVY

Date




CONTENTS
ABBREVI ATI ONS AND ACRONYNVB
1.0 I NTRCDUCTI ON

2.0 SITE NAME, LOCATIQN, AND DESCRI PTI ON
2.1 LOCATION
2.2 SI TE DESCRI PTI ON

3.0 SITE H STORY
3.1 BREMERTON NAVAL COWPLEX
3.2 PREVI QUS | NVESTI GATI ONS

4.0 COMUNI TY RELATI ONS

5. 0 SCOPEANDRCLECFMARINEQUB
5.1 RELATIONSH P WTH OTHER OPERABLE UNI TS
5.2 COORDI NATI ON W TH NAVI GATI ONAL DREDG NG PRQJIECT

6.0 SUWARY OF SI TE CHARACTERI STI CS
6.1 PHYSI CAL SETTI NG
6.1.1 Location

6.1.2 Shoreline Characteristics and Bat hynetry

6.1.3 dimte
6.2 CULTURAL RESOURCES
6.3 Bl OLOd CAL RESOURCES
6.3.1 Shellfish and G her Invertebrates
6.3.2 Marine Finfish
6.3.3 Pacific Sal non and Sea- Run Trout
6.3.4 Waterfow and Raptors
6.3.5 Marine Mamal s
6. 4 ENDANGERED OR THREATENED SPECI ES
6.4.1 Chinook Sal mon
6.4.2 Bald Eagl es
MARI NE SURFACE WATER
SEDI MENTS AND SEDI MENTATI ON
ADJACENT UPLAND AREAS
NATURE AND EXTENT COF CONTAM NATI ON
6.8.1 Marine Environnent
6. 8.2 Adjacent Upl and Areas 6-15
6.9 FATE AND TRANSPORT OF CCCS 6-18

o 00 o
© ~No O

7.0 CURRENT AND POTENTI AL FUTURE SI TE AND RESOURCE USES
7.1 SITE USES
7.2 RESOURCE USES

7.2.1 Sal non Fisheries
7.2.2 G her Fisheries

7.2.3 Shellfisheries

8.0 SUWARY OF SI TE RI SKS

8.1 HUMAN HEALTH RI SK ASSESSMENT
8.1.1 Identification of Chem cals of Potenti al
8.1.2 Exposure Assessment
8.1.3 Toxicity Assessment
8.1.4 Human Health Ri sk Characterization
8.1.5
8.2 ECOLOG CAL RI SK ASSESSMENT

.2.1 Benthic Invertebrates

.2.2 Shellfish
.2.3 Bottom Dwelling Fish
.2.4
.2.5

1.
1.
1.
1.
1.

.4 Marine Birds

8
8
8
8
8

Concern

Uncertainty Analysis for Human Health Ri sk Assessnent

Uncertainty Analysis for Ecol ogi cal R sk Assessnent

. g an
R e

@@@O‘)O‘)O’O’@@@?‘JO‘)O‘)O’O’O’@@@@
PP PP OO0 NNODOOO WW WWNDNDN PP P

NN O

P AR A
W NN NP P

00 0O 00 GO Q0 M ©M ©® ®
PR PR OW0OU RANRE R

NEFE OO



9.0 REMEDI AL ACTI ON CBJECTI VES
9.1 NEED FOR REMEDI AL ACTI ON

9.2 REMEDI AL ACTI ON CBJECTI VES

9.3 M N MUM CLEANUP LEVELS, ACTI ON LEVELS, AND LONG TERM CLEANUP GOALS

9.3.1 Mnimm d eanup Level s (MCULS)
3.2 Action Levels

9.
9.3.3 deanup Coals

10. 0 DESCRI PTI ON OF ALTERNATI VES
10.1 BASI S FCR DEVELOPMENT OF ALTERNATI VES

10.1.1 Alternatives Evaluated in the Draft Feasibility Study
10.1.2 Informati on Cbtained Since the Draft Feasibility Study

10.1.3 Alternatives Remai ning for Consideration

10. 2 ALTERNATI VE SD1-NO ACTI ON
10. 3 ALTERNATI VE SD2—DREDA NG W TH UPLAND LANDFI LL DI SPCSAL

10. 4 ALTERNATI VE SD7—DREDA NG W TH EXCAVATED CONFI NED AQUATI C DI SPOSAL

10. 4.1 Dredgi ng of Sediments
10. 4.2 Confined Aquatic D sposal
10. 4. 3 Enhanced Natural Recovery
10.4.4 In Situ Capping
10. 4.5 Habitat Restoration
10.4.6 Shoreline Stabilization at Site 1
10.4.7 Monitoring
10.4.8 Institutional Controls
10. 4. 9 Mui nt enance
10.4.10 Periodi c Reviews
10. 5 COVWWON ELEMENTS AND DI STI NGUI SHI NG FEATURES OF EACH ALTERNATI VE

10.3.1 Description of Alternative

10. 3. 2 Dredgi ng of Sedi nents

10. 3.3 Dewatering and Transport of Sedinments
10.3.4 Disposal in a RCRA Landfill

10. 3. 5 Enhanced Natural Recovery

10.3.6 In Situ Capping

10.3.7 Shoreline Stabilization at Site 1

10. 3.8 Monitoring

10.3.9 Institutional Controls

10. 3. 10 Mai nt enance

10. 3. 11 Periodi c Reviews

10.5.1 Common El enent s
10. 5. 2 Di stingui shing Features

10. 6 EXPECTED QUTCOVES OF EACH ALTERNATI VE

11. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

11.
11.

11.
11.

11.
11.

11.

11.
11.

©owo~NOUA~WNPE

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
COVPLI ANCE W TH ARARS

LONG TERM EFFECTI VENESS AND PERVANENCE

REDUCTION OF TOXICI TY, MXBILITY, OR VOLUMVE THROUGH TREATMENT
SHORT- TERM EFFECTI VENESS

| MPLEMENTABI LI TY

cosT

STATE ACCEPTANCE
COMMUNI TY ACCEPTANCE

12. 0 THE SELECTED REMEDY
12.1 SUMVARY OF THE RATI ONALE FOR THE SELECTED REMEDY
12. 2 DESCRI PTI ON CF THE SELECTED REMEDY

12. 2.1 Dredgi ng of Sedi nents

12. 2.2 Confined Aquatic D sposal

12. 2. 3 Enhanced Natural Recovery

12.2.4 In Situ Capping

12.2.5 Habitat Restoration

12.2.6 Shoreline Stabilization at Site 1
12.2.7 Monitoring

@@@GIDLOLO@
O WW NN PP

10-1
10-1
10-1
10-1
10-6
10-6
10-7
10-7
10-7
10-10
10-12
10-12
10- 14
10-14
10-15
10- 16
10-17
10-17
10-17
10-18
10- 18
10-21
10-21
10-21
10- 22
10- 22
10- 22
10-23
10- 24
10- 24
10- 24
10- 26
10- 28

11-1
11-1
11-3
11-4
11-5
11-6
11-7
11-8
11-8
11-9

12-1
12-1
12-1
12-2
12-3
12-4
12-5
12-5
12-6
12-7



13.0

14.0

15.0

12. 2.8 Mui ntenance
12.2.9 Institutional Controls

12. 3 SUMVARY CF ESTI MATED REMEDY COSTS

12. 4 EXPECTED QUTCOMES CF THE SELECTED REMEDY

STATUTORY DETERM NATI ONS

13.1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONIVENT

13.2 COWPLI ANCE W TH ARARS
13.2.1 Chenical - Specific ARARs
13. 2.2 Location- Specific ARARs
13.2.3 Action- Specific ARARs
13.2.4 Items To Be Considered

13. 3 OTHER FEDERAL LAWS

13. 4 COST- EFFECTI VENESS

13.5 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE
13. 6 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

13. 7 FI VE- YEAR REVI EW REQUI REMENTS
DOCUMENTATI ON CF S| GNI FI CANT  CHANGES

RESPONSI VENESS SUMVARY

FI GURES

TABL

w W w

-1
-2
-3

(e}

-1

Bremerton Naval Conplex Vicinity Map

Bremerton Naval Conplex Qperable Units

QU B Site Locations

Functional Areas and Shoreline Devel opnent W't
View to Northeast Over Brenerton Naval Conpl ex
Concept ual Drydock Hydr ol ogy

hin Brenerton Naval Conpl ex

Washi ngton State Sedinent Quality Standard Exceedances in Sinclair Inlet

Marine Sedi ments (Excluding Mercury), 1990 to

1995

Washi ngton State O eanup Screening Level Exceedances of Sinclair Inlet Marine

Sedi nents (Excl uding Mercury), 1990 to 1995

Mercury Concentrations in Sinclair Inlet Marine Sedinents, 1990 to 1997

Horizontal Distribution of PCBs in Surface Sed
Conpl ex
Vertical Distribution of PCBs at the Brenerton
QU B Marine Tissue Sanmpling Locations

Site 1 Shoreline Fill Area

Al ternative SD2 Conceptual Design

iment at the Brenerton Naval

Naval Conpl ex

Site 1, Conceptual Approach for Shoreline Stabilization

Al ternative SD7 Conceptual Design

Alternative SD7, Confined Aquatic D sposal and Habitat Restoration Cross

Section
Pl anned QU B Sedi nent C eanup

ES

Summary of Brenerton Naval Conplex Site H story
Summary of Historical Mrine |Investigations and Monitoring
Summary of Marine QU B Investigations and Renedi al Actions at the Brenerton

Naval Conpl ex

Sumary of Concentrations of Key Chemicals Fou
Sedi ment s

Human Heal th Chem cal s of Concern

Human Heal t h Exposure Scenari os

Summary of Chenicals of Concern and Exposure-
Mussel Tissue

Summary of Chemicals of Concern and Exposure-
English Sole Tissue (Fillets)

nd in Sinclair Inlet Surface

Poi nt Concentrations for

Poi nt Concentrations for

6- 30
8-13
8-13
8-14

8-14



8-5

8-6

T
= ©
- O

d
[EnY

2
3
4

[EnY

oocoooqooooooo
[Eny

[EnY

8-15
8-16
8-17

9-1 Action Levels for

Summary of Chemicals of Concern and Exposure- Point Concentrations for Sea
Cucunber Ti ssue
Sumrary of Chemicals of Concern and Exposure- Point Concentrations for
Mari ne Sedi nment Associated with Shellfish

Summary of Chemicals of Concern and Exposure- Point Concentrations for
Marine Sedinent Associated with English Sole

Human Heal t h Exposure Paraneters

Noncancer Toxicity Data Summary

Cancer Toxicity Data Summary

Human Heal th R sk Characterization Sunmary—Noncar ci nogens

Human Heal th R sk Characterization Sunmary—Carci nogens

Ecol ogi cal
Surmmary of
Conpl ex

Sunmmary of
Summary of
Summary of

Chemi cal s
Chemi cal s

Chemi cal s
Cheni cal s
Cheni cal s

Mar i

of
of

of
of
of
ne

Concern
Concern in Marine Surface Sedi ment at Naval

Concern in Mussel Tissue
Concern in English Sole Tissue
Concern for Marine Birds

QU B Sedinents

9-2 M nimum d eanup Level s and Long- Term d eanup Coals for Marine QU B
Marine Sediment Alternatives Considered in the Draft Feasibility Study
St akehol der Workshop Criteria for Sedi ment Renedi ation Alternatives
Summary of Feasibility of Marine Sediment Aternatives

Summary of Alternative Costs

Conparative Analysis of Alternatives

Summary of Estinated Renedy Costs

10-1
10-2
10-3
10-4
11-1
12-1

10-41
10-43
10- 44
10- 47
11-10
12-14



ABBREVI ATI ONS AND ACRONYNVS

ARAR
BEHP
BNC
CAD
CDF
CERCLA
CFR
ap
CLEAN
cnis
coCc
coC
CoPC
CPA
CSF
CsL
CWA
DMIvP
DO
Ecol ogy
EPA NW
EPA
EPC
ESA

FC

ES
FSSU
HEAST
HHRA
HI

IRI'S
MCUL
ng/ kg CC
M.LW

nsl
MICA
MUDS

NVFS

NCSC
NPDES
NPL
NSB
NSC

zeng

PCB
PCE
ppm
PRG
PSAMP
PSEP
PSNS

RAO
RBSC

applicable or relevant and appropriate requirenent

bi s-2(et hyl hexyl ) phthal ate
Bremerton Naval Conpl ex

confined aquatic di sposal
confined disposal facility

Conpr ehensi ve Environnmental Response, Conpensation,
Code of Federal Regul ations

Community I nvol venent Pl an

Conpr ehensi ve Long- Term Envi ronmental Action Navy

centineter per second
chem cal of concern

chemical of interest
chem cal of potential concern

car ci nogeni ¢ pol ycyclic aromati c hydrocarbon
cancer slope factor

cl eanup screening | evel (Washington State)
d ean Water Act

Dredged Material Managenent Program
di ssol ved oxygen

Washi ngton State Department of Ecol ogy
Engi neering Field Activity, Northwest

U S Environmental Protection Agency
exposure point concentration

Endanger ed Speci es Act

fecal coliform

feasibility study

feasibility study sanpling unit

Health Effects Assessment Summary Tabl es

human health ri sk assessnent

hazard i ndex

hazard quoti ent

Integrated Ri sk Informati on System

m ni mum cl eanup | evel

m | ligramper kil ogram organic carbon

nmean | ower | ow water

m | es per hour

nean sea | evel

Model Toxics Control Act (Washington State)
mul tiuser disposal site

and Liability Act

Nati onal G| and Hazardous Substances Pol |l uti on Contingency Pl an

Nati onal Marine Fisheries Service

Nati onal Cceanic and At nospheric Adm nistration
Naval Ccean Surveillance Center

Nati onal Pol |l utant Discharge Elimnation System
National Priorities List

Naval Station Brenerton

Naval Supply Center

operation and nai ntenance

organi ¢ carbon

operabl e unit

pol ycyclic aronatic hydrocarbon

pol ychl ori nat ed bi phenyl

t etrachl oroet hene (or perchl oroet hene)
parts per mllion

prelimnary renediati on goal

Puget Sound Ambi ent Monitoring Program
Puget Sound Estuary Program

Puget Sound Naval Shi pyard

Restoration Advi sory Board

remedi al action objective

ri sk-based screeni ng concentration



RCRA Resour ce Conservation and Recovery Act

RCW Revi sed Code of Washi ngton

RI D reference dose

Ri remedi al investigation

RVE reasonabl e maxi num exposure

RCOD record of decision

SARA Super fund Arendnents and Reaut horization Act
S| site inspection

SVS sedi nent nmanagenent standard (Washington State)
S@s sedi nent quality standard

S/'S solidification/stabilization

SvVoC senivol atil e organi ¢ conpound

TAPP Techni cal Assistance for Public Participation
TBC to be considered

TCE trichl or oet hene

T/ E t hreatened or endangered

TOC total organic carbon

TPH total petrol eum hydrocarbon

TRC Techni cal Review Committee

Tri be t he Suquam sh Tribe

TSS total suspended solids

UCL95 95 percent upper confidence limt

URSG URS Greiner, Inc.

USFW5 U S Fish and WIidlife Service

USGS U S Ceol ogical Survey

usT under ground storage tank

\Ve'o vol atil e organi ¢ conpound

WAC Washi ngt on Admi ni strative Code

VWDFW Washi ngton State Departnent of Fish and Wlidlife

WDCOH Washi ngton State Department of Health



DEC SI ON SUMVARY

1.0 | NTRCDUCTI ON

The U. S. Navy (Navy), in cooperation with the U S. Environnental Protection Agency (EPA) and the
Washi ngton State Departnent of Ecol ogy (Ecology), is carrying out renedial actions at the Brenerton
Naval Conplex |ocated in Brenerton, Washington (Figure 1-1). This record of decision (ROD) presents
the remedi al actions selected to address environnental contam nation in the narine environnent

of fshore of the Bremerton Naval Conplex (BNC, also referred to as the Naval Conpl ex or the Conplex).
The Navy is the | ead agency for this decision docunent, which reflects concurrence by EPA and Ecol ogy
with the selected renedial actions. The remedi al actions are al so considered responsive to public
concerns expressed in the community participation process for this facility.

To support the role of the Conplex as a honeport for aircraft carriers, the Navy is planning a | arge
navi gati on dredging project at the Conplex, starting in the summer of 2000. The Navy al so plans to
repl ace one of the large piers (Pier D) in the years 2001 through 2003. The Navy, EPA, and Ecol ogy
believe there are clear environmental and econom ¢ advantages to conbi ning the sedi ment cleanup of
Qperable Unit B (QU B) with the planned navi gati on dredgi ng. Conbining the projects would reduce the
duration of disruptive activities in the marine environnent and | ower overall dredging and sedi nent
di sposal costs. If the projects cannot be done at the sane time, the cleanup will have to be del ayed
until after 2003, because noored vessels and activities at the Conplex will restrict access.

The Navy, EPA, and Ecol ogy believe that a Conprehensive Environnmental Response, Conpensation, and
Liability Act (CERCLA) early action ROD for marine QU B is in the public interest. The RD is

consi dered an early action because the renedial investigation and feasibility study (RJIFS) are not
conmplete and final. However, in regard to the marine portion of the site, the data gathered during the
R are sufficient to support a cleanup decision. The early action ROD will enable the Navy to nove
forward expeditiously with the sedi ment cleanup, mnimze environnental disturbance, achieve economc
efficiency, and avoid del ay as di scussed above.

These actions are being perforned by the Navy under the Installation Restoration Programin accordance
with Executive Oder 12580’ s del egati on of responsibility and authority for inplenentation of the
1980 CERCLA, as anended by the Superfund Arendnents and Reaut horization Act (SARA) of 1986. To the
extent practicable, these remedial actions conply with the National Ol and Hazardous Substances

Pol  ution Contingency Plan (NCP), 40 CFR 300. The Navy’'s actions are al so guided by Washington State
regul ations, including the Washington State Mdel Toxics Control Act (MICA, Revised Code of WaAshi ngton
[RCW 70.105D), state cleanup regul ati ons (Washi ngton Adninistrative Code [WAC) Chapter 173-204

and Chapter 173-340), and the specific requirenents of MICA Enforcement Order DE92 TG 112, dated May
15, 1992.

Investigations of Sinclair Inlet sedinments have shown that the areas with the highest |evels of

sedi ment contam nation associated with BNC activities are | ocated conparatively near the Conpl ex
shoreline. Contaninant concentrations decrease wi thin about 1,500 feet of the shoreline to

approxi mately the anmbient levels found throughout Sinclair Inlet. This area of contam nation occurs
within a region known as the “exclusion zone,” which was therefore adopted as a conveni ent boundary
for the eastern portion of marine QU B. The exclusion zone is a zone of restricted access that extends
approximately 1,500 feet into Sinclair Inlet fromthe BNC shoreline.

The boundaries of the marine portion of QU B are shown in Figure 1-2. To the northeast the marine
portion of QU B is bounded by the Sinclair Inlet shoreline, extending froma point approxi mately 4,000
feet southwest of Mioring Gto the Washington State ferry termnal property line at the northeastern
shoreline of the BNC. To the southwest the narine portion of QU B is bounded by the Navy property line
in regions west of Mboring F and by the exclusion zone in regions east of Moring F. This definition

i ncludes the proposed confined aquatic disposal (CAD) areas.

QU B contains terrestrial sites (Sites 1, 2, 7, 8, 9, 10 East, 10 Central, | O Wst, and drydocks) that
are not addressed in this ROD (Figure 1- 3). Wth the consensus of EPA and Ecol ogy, only the marine
portions of QU B are addressed in this ROD.
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2.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON
2.1 LOCATI ON

The Bremerton Naval Conplex is located in the Gty of Bremerton, in Kitsap County, Washington (Figure
1-1). The site is physically located at latitude 47° 33 Nand | ongitude 122° 8W The Conpl ex i ncl udes
the Puget Sound Naval Shipyard (PSNS) and Naval Station Brenmerton (Figure 2-1). The Navy controls a
total of 1,350 acres of property located along the shoreline of Sinclair Inlet, an arm of Puget
Sound. Figure 2-2 is an aerial view of the Conpl ex.

The Brenerton Naval Conpl ex has been assigned facility identification nunber WA2170023418. The Conpl ex
was proposed for inclusion on the National Priorities List (NPL) on May 10, 1993, and fornmally listed
on May 31, 1994. The Navy is the | ead agency and is performng this work under the Installation
Restoration Program The Navy's Engineering Field Activity, Northwest (EFA NW, is responsible for the
programmatic activities related to cleanup from historical contam nation at the Conplex. The work is
al so governed by Ecol ogy’s Enforcenent Order DE92 TC 112, dated May 15, 1992.

2.2 SI TE DESCRI PTI ON

The Brenerton Naval Conplex consists of two major commands (Figure 2-1): Naval Station Brenerton (NSB)
and Puget Sound Naval Shipyard (PSNS). The prinmary role of Naval Station Brenerton is to serve as a
deep draft hone port for aircraft carriers and supply ships. Presently, one aircraft carrier and six
supply ships are hormeported at NSB. Facilities on NSB property include six piers and noorings, the
steam pl ant, parking, and housing, shopping, recreation and dining facilities for mlitary personne
and their famlies. NSB al so serves as host to several tenant conmands including the Naval Inactive
Shi ps Mai ntenance Facility, which has responsibility to provide for |ong-termcare of inactive naval
vessels, and the Fleet and Industrial Supply Center, which provides material acquisition and

war ehouse services to west coast Navy commands. NSB occupi es the western portion of the Conplex and
is a fenced secure area

The primary role of Puget Sound Naval Shipyard is to provide overhaul, naintenance, conversion
refueling, defueling, and repair services to the naval fleet. PSNS has capabilities to drydock and
work on all classes of Navy vessels and is the nation's sol e nucl ear submarine and ship recycling
facility. PSNS has six drydocks, eight piers and noorings, and numerous industrial shops to support
the industrial operations. Like NSB, PSNS is host to many tenant comrands. PSNS occupi es the eastern
portion of the Conplex and is a fenced high-security area

The nmarine portion of QUB lies primarily within the subtidal zone of Sinclair inlet. Alimted
intertidal area is present at the southwest portion of the Conplex. Piers, drydocks, sea walls, and
riprap nmake up the remaining waterfront area. The marine portion of QU B contains the outfalls for the
Conpl ex’ s stormmvater drain systenms, receiving stormmvater runoff fromthe terrestrial portions of the
Conpl ex. These di scharges occur under a National Pollutant D scharge Elinination System ( NPDES)

permt. Six drydocks have dewatering systens that renove seawater when ships are docked for

mai ntenance and repair, as well as handling stormwater, groundwater, and seawater seepage into the
docks when in use. Three outfalls associated with that systemdischarge to marine QU B

The nmarine portion of QU B contains approxi mately 230 acres of subtidal |and. The area designated for
remedi al action extends to offshore depths of approxinately 40 feet bel ow nean | ower |ow water (MLW
and up to 1,500 feet offshore fromthe terrestrial portions of the Conpl ex.

3.0 SITE H STORY
3.1 BREMERTON NAVAL COWVPLEX

The Brenerton Naval Conpl ex becane the Pacific Northwest’s first permanent naval installation in 1891
Table 3- 1 shows a chronol ogi cal history of the installation fromthe purchase of the origina

190-acre site along Sinclair Inlet toits current 1,350 acres and role as a honme port for Navy vessels
and the Navy's largest ship repair and overhaul facility on the West Coast. Wth six major piers, six
drydocks, and al nost 400 buil dings and support facilities, the Brenerton Naval Conplex renmains a key
naval facility in the forefront of aircraft carrier prograns, nuclear propul sion and repair
capabilities, and numerous specialties
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Industrial activities at the Conpl ex have al so been a source of wastes and environmental contam nants
since the early 1900s. These wastestreans have included plating wastes, metal filings and shavi ngs
associated with metal work, petrol eum products, transformers containing polychlorinated biphenyls
(PCB5), electrical conmponents, batteries, acids, oxidizing materials, paints and paint chips,

degreasi ng and cl eani ng sol vents, and wood and m scel | aneous materials from shipbuil di ng and ship
denolition. Waste di sposal practices—particularly the use of niscellaneous waste material as fill
duri ng expansi on of the Conplex (Figure 2-1)—together with spills and | eaks of industrial materials

have led to el evated | evels of various chemcals in the Conplex’s soil, nearshore sedinents, and
groundwat er. The types of fill encountered during subsurface sanpling and the chenicals detected in
the fill, sedinents, and groundwater are consistent with these types of contam nant sources.

Modem day industrial operations at the Conpl ex include netal machining, electrical, boilermaking,
el ectronics, print, photo, and paint shops, pesticide operations, transportation operations, fuel
storage facilities (aboveground and underground tanks and pipelines), firefighting operations, and
medi cal facilities. WAastes generated by these operations are handl ed i n accordance with current
regul ati ons.

3.2 PREVI QUS | NVESTI GATI ONS

Various studies and investigati ons have exam ned the narine sedinment, water, and biota in the vicinity
of the Conplex and Sinclair Inlet. These previ ous marine studi es have been grouped into five
cat egori es:

e EPA U ban Action Program

e« Watershed investigations

¢ Ecol ogy wastewater treatnent plant inspections

¢ Sedi ment nonitoring and reconnai ssance prograns

e Navy CLEAN Naval Ccean Surveillance Center (NOSC) investigations

Table 3-2 is a sunmmary description of the historical nmarine investigations within the Conpl ex
and Sinclair Inlet.

Table 3-3 is a summary of Navy investigations and renedi al actions that have occurred w thin
or in association with the evaluation of the marine QU B environnent. The results of these
investigations are discussed in Section 6, Summary of Site Characteristics.

Table 3-1
Summary of Brenerton Naval Conplex Site H story

Dat e H storical Activity or Event

1891 Navy purchases 190 acres of land on Sinclair Inlet for construction of a drydock
and base for repair and overhaul .

Sept enber 1891 The base is designated the Puget Sound Naval Station: Lt. Anbrose B. Wckof f
assunes command of the region’s first naval installation.

Spring 1896 Drydock 1 and mi scel | aneous support facilities are conpl eted.

1901 The base is redesignated the Puget Sound Naval Yard (PSNY). Support facilities
are under construction, including a second drydock (Drydock 2) designed for
shi pbui | di ng.

19141918 The construction of Drydock 3 occurs during World War |. PSNY has its first

change in m ssion—Rew vessel construction begins in addition to overhauls. At
this tinme, PSNY is the only shipyard on the West Coast capable of repairing
arnored battl eships.

19191921 Upland filling and earthwork expand the industrial area of PSNY. Twenty-five
submari ne chasers, six subnmarines, two mne sweepers, seven oceangoi ng tugs, two
ammuni tion ships, and 1,700 snall boats have been conm ssioned at the yard.

1926 Pier 6, PSNY' s |argest pier, is constructed.

1930s Upl and expansi on continues at PSNY.




Dat e

Hi storical Activity or Event

19381945

Wrld War Il results in a major expansi on of PSNY, including additional shore
facilities, two new piers, and construction of Drydocks 4 and 5. A total of 394
fighting vessels are built, fitted out, repaired, or overhaul ed at PSNY during
the 44 nonths of the war

Novenber 1945

PSNY is renamed the Puget Sound Naval Shipyard (PSNS). Decomm ssioning of the
war fleet becomes a nmmjor activity.

1947 Mooring facilities are constructed to berth “nothbal | ed” vessels

195021953 The Korean War places new production demands on PSNS. Moderni zati on of World War
Il carriers to accommodate nodern jet aircraft begins.

m d- | 95Cs PSNS begi ns construction of guided-missile frigates.

1961 Conpl ex becormes part of the Navy’'s nucl ear powerprogram Drydock 6 is conpleted
in the early 1960s.

1964 PSNS provi des | ogistical support for all Polaris submarines and support craft
assigned to the Pacific Ccean. Ship and subnarine overhaul s becone maj or
activities, as well as construction of the first of the USS Sacranento cl ass of
fl eet conbat support ships.

1967 The Naval Supply Center (NSC) is conm ssioned at Conpl ex and assi gned nanagenent
responsibility for the Navy’'s increasing support needs in the Pacific Northwest.

1970s After several ships are built in the early 1970s, PSNS ends its m ssion of new
vessel construction and engages exclusively in repair, overhaul, and conversion
wor K.

1973 The cl osure of naval shipyards in Boston, Massachusetts, and San Franci sco
California (Hunter's Point), increases the Naval Conplex’'s role in ship repair
and refueling for the Pacific fleet.

1975 The Navy begins overhauling aircraft carriers at Conplex at a frequency of about
one per year. Fill activities occur in the imedi ate area of Moring A the
shoreline fill Iimts match those of the present-day Conplex.

1980 Navy files Notice of Hazardous Waste Activity.

July 31, 1990

The prelimnary assessnent of the Navy's properties is conpleted

March 6, 1992

Washi ngton State Departnent of Ecol ogy Enforcenent Order DE92 TC 006 issued for
NSC.

May 15, 1992 Site inspection (SlI) report issued

May 15, 1992 Washi ngton State Departnent of Ecol ogy Enforcenent Order DE92 TG 112 issued for
PSNS.

August 1992 Reor gani zati on of operable units proposed

January 11, 1993

EPA conpl et es eval uati on of Conpl ex according to the Hazard Ranking System a
nureric estimate of relative severity of a hazardous substance rel ease or
potential rel ease based on (1) relative potential of substances to cause
hazardous situations, (2) likelihood and rate at whi ch substances nay affect
human and environnental receptors, and (3) severity and nagnitude of potentia
effects.

March 1, 1993

NSC is renanmed the Fleet and Industrial Supply Center (FISC).

May 10, 1993

The Brenerton Naval Conplex is proposed for inclusion on the National Priorities
Li st (NPL).




Dat e

Hi storical Activity or Event

February 1994

Agency for Toxic Substances and Di sease Registry site visit to support public
heal th assessnment of Naval Conpl ex.

May 31, 1994

Brermerton Naval Conplex is added to the NPL.

Decenber 13, 1996

Record of Decision (ROD) is signed for QU NSC

January 24, 1997

ROD is signed for QUA

August 31, 1998

Navy, EPA, and State of Washington sign interagency agreenent for the Conpl ex.

Not es:

EPA - U S. Environnental Protection Agency
NPL - National Priorities List
NSC - Naval Supply Center

QU - operable unit

PSNS - Puget Sound Naval Shipyard
PSNY - Puget Sound Naval Yard
ROD - Record of Decision




Summary of H storica

Table 3-2
Marine I nvestigations and Monitoring

Dat e Titl e/ Source Descri ption
EPA Urban Bay Action Program a
1988 | Sinclair and Dyes Inlets Action Program This study summarized historical data regarding
Initial Data Summaries and Probl em contam nant sources and anal ytical testing for
Identification. Prepared for U S contam nation of the water colum, sedinents, and biota.
Envi ronment al Protection Agency, Region Geogr aphi cal probl em areas, the apparent extent and
10, Office of Puget Sound, Seattle, severity of environnental degradation, and data gaps were
Washi ngton, by Tetra Tech, Inc. identified. Sedinent anal yses docunmented el evated |evels
of PAHs, PCBs, and netals (mercury, copper, |lead, zinc)
inthe vicinity of the Conplex. Sedinent toxicity (as
measur ed by anphi pod bi oassays) and hi stopat hol ogy (liver
| esions in English sole) were docunent ed.
1990 | Sinclair and Dyes Inlets U ban Bay This plan described and set priorities for problem areas

Action Program 1990 Action Pl an.

EPA 910/ 9-90-013. Prepared for U S
Envi ronnental Protection Agency by PTI
Envi ronment al Servi ces.

within Sinclair Inlet. Oganic and inorgani c substances
measured in Conpl ex sedi ments were higher than observed
in reference areas. Sedi ment contanination sources cited
included spills, l|eaks, surface water runoff, direct or

i ndi rect discharges, and past disposal of wastes from
shi pbuil ding and repair activities.

Wat er shed I nvestigations b

1983 | Initial Assessment Study of Naval Identified and assessed environmental contam nation from
Shi pyard Puget Sound, Brenerton, historical materials storage, transfer, processing, and
Washi ngt on. NEESA 13-022. Prepared by di sposal at Conplex. Identified Sites 1 through 6 and
Naval Energy and Environnental Support made reconmendations for controlling potential
Activity (NEESA), Port Huenene, contani nati on.

Cal i f orni a.

1988 | Sinclair and Dyes Inlets Action Program This study summarized historical data regarding
Initial Data Sunmaries and Probl em contam nant sources from anal ytical testing of the water
Identification. Prepared for U S colum, sedinments, and biota for contanination. Fecal
Environnental Protection Agency, Region coliformconcentrations exceeded EPA screening criteria
10, Ofice of Puget Sound, Seattle. near the Brenmerton wastewater treatnent plant and at 4 of
Washi ngton, by Tetra Tech, Inc. 10 sanpling | ocations near the Conpl ex.

1990 | Sinclair Inlet Watershed, Kitsap County, Over 20 streans were identified that drain into the
Washi ngton. Prepared for Sinclair Inlet Sinclair Inlet watershed and influence the surface water
Wat er shed Managenent Conmittee by Puget quality within the basin. None of the streans flow
Sound Cooperative River Basin Team t hrough the Conpl ex.

1991 | Sinclair Inlet Water Quality Assessnent. Water quality data collected fromsurface water sources
Prepared for Sinclair Inlet Watershed that drain to Sinclair Inlet were discussed in this
Managenent Committee, Kitsap County assessnent. Freshwater sources are estinated to represent
Department of Conmunity Devel opnent, by less than 1 percent of the total volune of water
Envi r ovi si on. exchanged in each tidal cycle. Elevated concentrations of

organotin, a conmon ingredient in marine paints, were
detected in Sinclair Inlet. A though organotin-containing
pai nts have not been used at the Conpl ex since 1980, they
were |likely present on hulls of vessels
under goi ng nai nt enance.

1991 | Nutrients and Phytopl ankton in Puget This study of Puget Sound listed Sinclair Inlet as a

Sound. EPA 910/9-91/ 002. Prepared for
Puget Sound Estuary Program by Rensel &
Associ ates and PTI Environnent al

Servi ces.

“potentially nutrient-sensitive area.” The Conpl ex was
not identified as a source of nitrogen or phosphorus
impact to the inlet.




Tabl e 3-2 (Conti nued)

Summary of H storical

Marine I nvestigations and Monitoring

Dat e Titl el Source Descri ption

1990 | Puget Sound Ambi ent Monitoring Program Sedinents tested at Station 34 contained el evated netal s
Mar i ne Sedi ment Monitoring Program (mercury, lead, silver, and zinc), PAHs, and
Annual Report 1990. Publication No. but yl benzyl pht hal ate, Mercury concentrati ons were the
97-47. Prepared for Washi ngton hi ghest neasured in sediments fromthe study’s |ocations
Department of Ecol ogy, Anbient t hroughout Puget Sound. Bioassay nortality (27 percent)
Noni t ori ng Sect i on, a yn'p| a. Washi ngt on, was attl’i but ed to gr ai n'si ze effeCtS.
by P. L. Striplin, P. J.Sparks-MConkey,
D. A Davis, and F. A Svendsen.

1992 | Sinclair Inlet Watershed Long- Term Wt er This study assessed tenperature, dissolved oxygen, and

Qual ity Assessnent Phase |: Status
Report No. 2. Prepared by Brenerton/
Kitsap County Health District.

fecal coliformconcentrations at water sanpling stations
in Sinclair Inlet. Three stations in the vicinity of the
Conpl ex met state standards for fecal coliforns.

Ecol ogy Wastewater Treatnent Plant

I nspections ¢

1988 | Bremerton \Wastewater Treatnent Plant Sedi nent bi oassays usi ng an anphi pod (Rhepoxyni us
Cass Il Inspection. Prepared by D. Reif abroni us) were conducted for the Bremerton wastewater
Washi ngton State Department of Ecol ogy, treatment plant’s outfall area. Mercury and phthal ate
Water Quality Investigations Section. concentrati ons exceeded sedi nent quality standards. The
A ynpi a, Washi ngt on. bi oassays did not indicate substantial or significant
toxicity at any of the sedinent sanpling |ocations.
1990 | “Port Orchard Wastewater Treatnent Pl ant Sedi nent bi oassays usi ng an anphi pod (Rhepoxyni us

Class Il Inspection, January 1989.~
Menorandum from L. Zinner to J.

Fai genbl um Washi ngton State Departnment
of Ecol ogy. d ynpia, Washington.

abronius) and the bacterial |umnescence (M crotox) test
were conducted for the Port O chard wastewater treatnent
plant’s outfall area. Mercury and bis(2-ethyl hexyl)

pht hal ate concentrati ons exceeded sedi ment quality
standards at one or nore stations. The bioassays did not
indi cate substantial or significant toxicity at any of
the sedi ment sanpling | ocations.

Sedi nent Monitoring and Reconnai ssance Program

1990

Puget Sound Ambi ent Monitoring Program
1989: Marine Sedi nent Monitoring, Final
Report. TC 3838. Prepared for Washington
State Department of Ecol ogy, Ambient
Moni toring Section, dynpia, Washington,
by Tetra Tech, Inc.

The Puget Sound Ambi ent Monitoring Program ( PSAMP),
sponsored by the Washi ngton State Department of Ecol ogy,
assessed basel i ne ecol ogi cal conditions and spatial and
tenporal trends in sedinment quality throughout Puget
Sound. In 1989, PSA1s4P established one nonitoring
station (Station 34) in Sinclair Inlet, at the Conplex
boundary (1 km sout hwest of Myoring G and about 0.5 kin
south of the Brenerton wastewater treatnent plant.

Sedi nent anal yses detected PCBs, PAHs,

but yl benzyl pht hal ate, and el evated netal s (nercury,
copper, and zinc). Sedinent toxicity (anphipod and

M crot ox bi oassays) and benthic community anal yses did
not indicate adverse effects, but the station was not
consi dered usable as a reference area for anbient
condi tions because of the presence of sedinent

cont am nant s.

1990

Puget Sound Anbi ent Monitoring Program
Mari ne Sedi ment Monitoring Program
Annual Report 1990. Publicati on No.
97-47. Prepared for Washi ngton
Departnment of Ecol ogy, Anbient

Moni toring Section, dynpia. Washington,
by P. L. Striplin, P. J.Sparks-MConkey,
D. A Davis, and F. A Svendsen.

Sedi ments tested at Station 34 contained el evated netal s
(mercury, lead, silver, and zinc), PAHs, and

but yl benzyl pht hal ate, Mercury concentrati ons were the

hi ghest neasured in sediments fromthe study’s |ocations
t hroughout Puget Sound. Bioassay nortality (27 percent)
was attributed to grain-size effects.




Tabl e 3-2 (Conti nued)
Summary of H storical Marine Investigations and Monitoring

Dat e

Ti tl el Source

Descri ption

1990

Macr obent hi ¢ Conmuni ty Changes in
Response to Cont ani nated Sedi nents:
Sinclair Inlet, Washington. Prepared for
U S. EPA Region 10, Seattle,

Washi ngton, by D. P. Wston under
Cooper ati ve Agreenment CE-000408-0l .

This paper, prepared for the U S. EPA Region 10
described investigations of the nacrobenthic comrunity in
Sinclair Inlet. The work in Sinclair Inlet investigated
the potential toxic effects from Conplex activities,
primarily inorganics, on benthic infaunal comunities.
Chemi cal anal yses of sedinents fromfive sanpling
stations: three in the vicinity of Piers 3 and 4, one in
the center of the inlet, and one on the south side of the
inlet. PAHs and netal concentrations in the vicinity of
the Conplex were 2 to 5 tinmes those nmeasured in the other
stations. A nunber of descriptive biological indexes were
eval uated for evidence of a benthic infauna response to

i norgani c rel eases; nmobst proved to be insensitive

nmeasur enents. Species richness (nunber of species per
cubic neter of sedinent) and species rel ative abundance
(dom nance or absence of species) were correlated with

i norgani c concentrations near the piers. The study
indicated that, on avenge, 9 species per sanple were
obtained in stations within the Conpl ex, while 18 species
were obtained in the inlet stations. The pol ychaete
Capitella cf. Capitata dom nated the sanples fromthe
Conpl ex Stations, but was absent in the other stations.
The echi noder m Anphi odi a urtica was absent fromthe
Conpl ex sanples, but present in the inlet stations

1991

Puget Sound Sedi ment Reconnai ssance
Survey, 1991, Final Summary Report.
Prepared for Washi ngt on Departnent of
Nat ural Resources, Division of Agquatic
Lands, Enuntlaw, Washington, by Tetra
Tech, Inc.

This study was sponsored by the Washington State
Department of Natural Resources’ Division of Aquatic
Lands to identify publicly owned contaninated aquatic

| ands in Puget Sound. The study focused on areas near
small municipalities with |ight-to-mediumindustry. The
study produced background data for Sinclair Inlet and
seven other |ocations in Puget Sound; it did not
specifically eval uate the Conpl ex. Four sanpling stations
were evaluated in Sinclair Inlet, with two |ocated in the
vicinity of nunicipal wastewater outfalls. Elevated
metal s (nercury, copper, and zinc) and bis(2-ethyl hexyl)
pht hal ate were docunent ed

1992

Contami nants in Fish and Clans in
Sinclair and Dyes Inlets. Prepared for
Washi ngt on State Department of Ecol ogy,
d ynmpi a, Washi ngton, by J. Cubbage

The bi oaccunul ati on of chemicals in marine organi sns
(i.e., bottomfish and clans) in Sinclair and Dyes Inlets
was investigated. A though none of the sanpling stations
were located within the Conpl ex, the study has been used
as a source for background data. Fish sanples were
collected fromfour sanpling stations in Sinclair Inlet.
Clans were taken fromtwo sanpling stations on the south
shore of Sinclair Inlet. H gh concentrations of arsenic,
| ead, and mercury were found in fish fromthe stations
closest to the confluence of the Port Washi ngton Narrows
and Sinclair Inlet. Mtals (cadmum silver, copper, and
zinc) and PAHs were found in Sinclair Inlet clanms. The
pesti ci de di chl or odi phenyl -di chi or oet hyl ene (DDE) was
detected in fish, but no PCBs were detected




Tabl e 3-2 (Conti nued)

Summary of H storica

Marine I nvestigations and Monitoring

Dat e

Ti tl el Source

Descri ption

1998

Water Velocities and the Potential for
the Movenent of Bed Sedinents in
Sinclair Inlet of Puget Sound,

Washi ngton. Prepared for U. S.

Geol ogi cal Survey, Tacoma, Washington,
by J. W Gartner, E. A Prych, GB. Tate,
D. A Cacchione, T. T. Cheng, W R

Bi dl ake, and J. T. Ferreira.

This study was conducted to provide information
concerning the potential for sedinent resuspension in the
inlet. The study was intended to eval uate whet her

contam nated sedi ments in the vicinity of the Conpl ex
coul d be resuspended by tide- and wi nd-driven currents
and transported within the inlet or out of the inlet to
other parts of Puget Sound. Water-current profiles from2
neters above the sedinment bed to 2 neters bel ow the water
surface were nonitored at three stations during the

wi nter and summer of 1994. Water currents neasured at the
three stations were relatively weak, with typical speeds
of 5to 10 cmsec; tidal and residual currents were of
simlar magni tude. The root-mnmean-square val ue of the
total shear velocity ranged from0.31 to 0.44 cnmisec. The
skin-friction conponent of the shear velocity was
estimated to be no nore than half the total. Citical
shear velocity, estimated fromparticle sizes and density
of the bed material, was 0.39 cm sec or nore. The study
concl uded that resuspension occurs only infrequently,
usual |y at times of maxi mumcurrent during the tidal

cycl e.

a The goal
by human activities,

wat er shed i nvestigations of Sinclair

sources and inpacts.
c Inspections of existing wastewater treatnent facilities were referenced to characterize najor pernitted
di scharges to Sinclair Inlet.

Not es:

cmisec - centineter per second

EPA -
km -

U. S. Environnental
ki | onet er

Prot ecti on Agency

of this EPA-sponsored programis to protect narine and estuarine habitat fromfurther degradation

identify degraded areas anenable to restoration,
Sinclair Inlet was assessed under this program

b General

and protect recreational uses.

Inlet were referenced by the Navy to characterize freshwater

PAH -
PCB -

pol ycyclic aromatic hydrocarbon
pol ychl ori nat ed bi phenyl




Table 3-3

Summary of Marine QU B Investigations and Renedi al Actions
at the Brenerton Naval Conpl ex
Dat e Titl e/ Source Descri ption
1990 | Site Inspection Study at Puget Sound The Navy initiates work at the Bremerton Naval Conpl ex
Naval Shipyard, Bremerton, Washi ngton. under its Conprehensive Long-Term Environnmental Action
Sanpl i ng and Analysis Plan. Prepared for Navy (CLEAN) contract with URS Consultants, Inc.
U S Navy EFA NW Poul sbo, Washi ngton,
under CLEAN Contract N62474-89- D 9295,
by URS Consultants, Inc.
1992 | Site Inspection Study, Puget Sound Naval The site inspection was conducted in |late 1990.
Shipyard Site Inspection Report, Characterization of sedinments for inorganic and organic
Brenerton, Washington. Prepared for U. contam nants was done at 54 marine sanpling stations,
S. Navy EFA NW Poul sho, Washi ngton, including 40 located within QU B Site 6. Three of the
under CLEAN Contract N62474- 89- D- 9295, stations were located in lower Sinclair Inlet and Port
by URS Consul tants, Inc. Ochard Inlet. Fourteen of the stations were used to
characterize surface waters and study benthic infaunal
comunities. The site inspection docunented the presence
of a variety of nmetals and sem -volatile organic
chem cal s at concentrati ons exceedi ng the screening
criteria of three-times background | evels and established
marine sediment criteria. The study results were used to
support consideration of the site for inclusion on the
National Priorities List.
1992 | An Eval uation of Contam nant Flux Rates Scientists from NOSC, EPA. and the Scripps Institute of
From Sedi nents of Sinclair Inlet, Cceanogr aphy eval uated rates of chemical flux into and
Vashi ngton, Using a Benthic Flux out of sediments at seven locations in the vicinity of QU
Sanpl i ng Device. Draft Report. Prepared B and three reference stations in Sinclair Inlet. The
for Naval Command, Control and Ccean flux studies indicated that arsenic, nickel, and zinc
Surveillance Center, Marine were rel eased fromthe sedinents at neasurable rates.
Environmental Quality Branch, San Diego. | Irace netals showed little or no rel ease, because of the
California, by DR Chadwick, S. H. strongly reducing characteristics of the local sedinents.
Li eberman, CF. Reimers, D. Young, and R PAHs were rel eased fromsedinments in two areas. The
K. Johnson. anal ysi s suggested recent inputs of |ow nol ecul ar - wei ght
PAHs from Conpl ex activities, as well as the rel ease of
hi gh- ol ecul ar - wei ght PAHs from previ ously contam nat ed
sedinents as a result of bioturbation. The study
concl uded that, where rel eases of contam nants were
found, the sedinents did not represent a significant
source relative to other najor inputs, such as sewer
di scharges, nonpoint-source runoff, and mari nas.
1993 | Hydrogeol ogi cal and Bi ol ogi cal In conjunction with the site inspection, 12 sanpling

I nvestigation, Puget Sound Naval

Shi pyard, Brenerton, Washington:

Bi ol ogi cal Report. Prepared for U S
Navy EFA NW Poul sbo, Washi ngton, under
CLEAN Contract N62474-89-D 9295, by
URS Consul tants, Inc.

stations | ocated offshore of the Conplex and 2 reference
stations were sanpled to characterize the benthic
comunities and the physical and chem cal conditions in
the surroundi ng sedinents. Benthic community structure
was anal yzed using a variety of descriptive statistics
and bi ol ogi cal indices. The biol ogical data indicated
that the benthic comunities were stressed in the
vicinity of the Conplex, but none of the abundance

i ndi ces for nmmjor taxonom c groups exceeded Washi ngton
Marine Sedinent Quality Standards (SQS) for biol ogical
effects. The four stations with the nost bi ol ogi cal

di sturbance and potential chem cal stress were |ocated
i nshore near Conpl ex docks and piers. Among these
stations, two to seven chem cal s exceeded SQS val ues.
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Summary of Marine QU B Investigations and Renedi al Actions
at the Brenerton Naval Conpl ex

Dat e Titl e/ Source Descri ption

1994 | Final Project Plans: Wrk Plan, Field These proj ect managenent plans for the renedial
Sanmpling Plan, Quality Assurance Project investigation (R') defined the approach, procedures, and
Plan, Health and Safety Plan for the net hods for evaluating QU B, including narine
Renedi al | nvestigation/Feasibility Study i nvestigations. The goals of the R included determning
(RI/FS), Operable Unit B, Puget Sound the nature and extent of chenmicals of interest in marine
Naval Shipyard, Bremerton, Washington. QU B, environmental fate, and the potential risks to
Prepared for U S. Navy EFA NW Poul sho, hunman heal th gnd the environnent. The R was. or gani zed. in
Washi ngt on, under CLEAN Cont r act two phases, vv!th Phgse I results used to define and guide
N62474- 89-D- 9295, by URS Consul tants, the Phase 11 investigations.

I nc.

1995 | Final Addendumto Managerent Pl ans, The final addendum defined suppl enental investigations to

Remedi al Investigation/Feasibility address data gaps identified under Phase | work,
Study, Operable Unit B, Phase Il, Puget including a revised conceptual site nodel, and specific
Sound Naval Shipyard, Brenerton, questions regardi ng the nature and extent of contaninants
Washi ngt on; and Fi nal Suppl ement to in the marine environment and their fate and transport
Fi nal Addendum to Managenent Pl ans, mechani sns. Phase |1 tasks included additional sanpling
Renmedi al Investigation/Feasibility and anal ysis of marine sedi ments and characterizati on of
Study, Operable Unit B, Phase I, Puget stormdrain water and drydock di scharges to Sinclair
Sound Naval Shipyard, Bremerton, Inlet. Sea cucunber tissue sanpling was added to the
Washi ngt on. Bot h docunents prepared for bi ol ogi cal testing program as well as histopathol ogy
U S Navy EFA NW Poul sbo, Washi ngton, anal yses of English sole tissue sanples collected in
under CLEAN Contract N62474-89- D 9295, Phase |. The final supplenment addressed stormdrain and
by URS Consultants, Inc. drydock outfall sanpling, marine sedinment collection,
and sel ective bioassay retesting to correct for
performance probl ens experienced in Phase | bi oassays.
Critical outfalls and drydocks were sanpled to deternm ne
the potential inpact of these discharges on the narine
envi ronmnent .

1998 | A Sedinment Trend Analysis (STA® of Sedi ment trend anal ysis was performed on 349 sanples from
Sinclair Inlet/Port Ochard. Prepared Sinclair Inlet and the Port O chard waterway. Separate
for U S. Navy EFA NW Poul sho, anal yses were performed for sandy sediments (greater than
Vashi ngt on, under CLEAN Cont ract 50 percent by volunme) and nmuddy sedi ments. Mst of the
N62474-89- D- 9295, by URS Consul tants. inlet consists of nuddy sedinents; sandy sedinents are
Inc., and GeoSea Consulting (Canada) confined to intertidal areas along the south side of the
Lt d. inlet. The analysis indicated that the muddy sedi ments of

Sinclair Inlet have a dom nant cl ockw se transport
pattern, with flood-directed transport on the south side
and ebb directed transport on the north side. Nearly all
the pathways term nate inside the docks of the Conpl ex.
Statistically significant trends for deposition and
erosion were found for nmost sanple |ines, suggesting
significant anounts of resuspension by processes such
as propeller wash from vessels.

1999 | Draft Technical Menorandum for Results Pol ychl ori nated bi phenyl (PCB) and total organic carbon

of Feasibility Study Sedinment Sanpling.
Prepared for US. Navy EFA NW Poul sbo,
Washi ngt on. under CLEAN Contract
N62474- 89- D- 9295, by URS Consultants,

I nc.

(TOC) anal yses were perforned on 98 sedi nent sanples from
Sinclair Inlet (primarily within the Brenerton Naval

Conpl ex excl usion zone) and on 10 sanples fromthe Port

O chard Waterway. Results fromthe Sinclair Inlet sanples
were used to define areas requiring renmedial action, to
support the feasibility study and renedi al design.

Results fromthe Port Orchard Waterway sanpl es were used
to represent newy depositing sedinents in Sinclair

Inlet, in support of natural recovery nodeling.
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Dat e Ti tl e/ Sour ce

Descri ption

2000 | CAD Site Sedi ment Characterization
Report, Nearshore Confined Aquatic

Di sposal, Operable Unit B. Prepared for
U S Navy EFA NW Poul sbo, Washi ngton,
by Foster Weel er Environnental .

Sedi nents from proposed pit confined aquatic di sposal
(CAD) | ocation were sanpled and anal yzed to determ ne
suitability for open-water disposal.

2000 | Sedinent characterization report
[docurent in progress]. Prepared for U
S. Navy EFA NW Poul sho, Washi ngton, by
SAl C,

Sedi nents from navi gati onal dredgi ng areas were sanpl ed
and anal yzed to determine their suitability for
open-wat er di sposal .

2000 | PCB Levels in Bottom Sedi nents From
Lower Sinclair Inlet. Washington State
Department of Ecol ogy, Q ynpia,

Washi ngt on.

Presents results of shallow sedi nent sanpling and
anal ysis perforned by Ecology in inlet distant from QU B.

Not es:

EFA NW Engineering Field Activity, Northwest
EPA - Environnental Protection Agency

NOSC - Naval Ccean Surveillance Center

QU B - Operable Unit B

PAM - pol ycyclic aromatic hydrocarbon

Rl - renedial investigation




4.0 COWUN TY RELATI ONS

The Navy published a Community Involverment Plan (CP) for the Brenerton Naval Conplex in April 1996
replacing the Community Relations/ Public Participation Plan published in Cctober 1992. The new plan’s
goals are as follows:

. To encourage conmuni cation between the Navy and | ocal community

. To encourage public participation in decision making

. To focus on issues of interest to the comunity during the study and cl eanup process
. To be open to change based on comunity invol vemrent needs

In 1994, the Brenerton Naval Conpl ex began a transition fromthe regul atory agency-based Techni cal

Revi ew Conmittee (TRC) to a conmunity- based Restoration Advisory Board (RAB). To ensure the community
had sufficient opportunity to participate in the process, 26,000 brochures were mailed to the
surroundi ng community. The address |list included all residences and businesses within | nmile of the
Conmpl ex, as well as elected officials, religious groups, environnental activists, nedica

prof essionals, news nedia, and ethnic groups. Additionally, a series of open houses were held to
provide information on cleanup and allow the community to ask questions about the RAE. About 20

i ndi vidual s expressed interest in being on the RAB. By spring of 1995, a community co-chair had been
sel ected by the community menbers of the RAB, by-laws had been witten, and the RAB was neeting on a
regul ar basis.

Since the inception of the RAB, general attendance at the neetings has declined. Only one of the
original RAB nenbers continues to attend the neetings. Attendance is usually about 15 people with
about 10 of the people representing the Navy or regul atory comunity. Meetings are held on an

as- needed basi s.

Information on the Technical Assistance for Public Participation (TAPP) grants programwas provided to
community menbers at the April 1998 RAB neeting. There has been no interest expressed in obtaining a
TAPP grant.

Four wor kshops were held to obtain input fromthe regul atory and resource agencies regarding preferred
cl eanup approaches. Three wor kshops were hel d between Novenber 1998 and January 1999 to review
alternative sedinent cleanup technologies, identify criteria for assessing the acceptability of

al ternat e approaches, and devel op an appropriate set of cleanup alternatives, The fourth workshop was
hel d in Decenber 1999 to present and discuss the cleanup approach favored by the Navy, Ecology, and
EPA.

The proposed plan for narine QU B, formally presenting the preferred sedi ment cl eanup approach, was
i ssued for public comrent on March 13, 2000. The public conmrent period extended through April 17
2000.

A public neeting to present the proposed plan was held in conjunction with an open house on March 22,
2000. A notice of availability was published in the Bremerton Sun on March 17 and 22, 2000. About 10
community menbers attended the open house, and about 8 community menbers attended the public neeting.

The draft final remedial investigation (RI) report and draft feasibility study (FS) for QU B, together
with other significant documents, have been nade available for public review at the follow ng branches
of the Kitsap County Regional Library:

Central Branch

1301 Syl van Wy
Bremert on, Washi ngton

Rev. Martin Luther King, Jr., Branch
612 Fifth Avenue
Brenerton, Washi ngton



Port Orchard Branch
87 Sidney Avenue
Port Orchard, Washington

The Administrative Record for QU B, including the renedial investigation report, feasibility study,
and ot her docunents forming the basis for this ROD, are available for public review by contacting:

Engi neering Field Activity, Northwest
Naval Facilities Engi neering Conmand
19917 Seventh Avenue Nort heast

Poul sbo, Washi ngt on 98370- 7570

(360) 396- 0214

5.0 SCOPE AND ROLE OF MARINE QU B
51 RELATI ONSHI P W TH OTHER OPERABLE UNI TS

QU B is one of four operable units at the Brenerton Naval Conplex. The operable units (A B, C and
NSC) were established based on the Navy's command structure, geographic location, site history, and
suspected contam nation (see Figure 1- 2). QU B is conprised of both terrestrial and marine areas QU B
includes all of the nearshore marine environnent associated with the Conpl ex extending east and west
along the shorelines of QUs A, B, and NSC. The marine portion of OU B, as previously defined in
Section 1, includes a linted rmarine area adjacent to QU A and at one tine was considered part of QU
A. The QU A ROD deferred cl eanup of the marine area off of QU Ato QU B. This ROD addresses the
cleanup of that area. The terrestrial portion of QU B includes nost of the nunbered sites identified
during the original investigations of the conplex (see Figure 1-3). Wth the consensus of EPA and

Ecol ogy, only the narine portions of QU B and the nearshore environnent of Sinclair Inlet are
addressed in this ROD. Decision docunents regarding the terrestrial portion of QU B are bei ng prepared
separately. Decision documents for QU A and QU NSC have been conpl eted, and the remedi es specified in
the RODs for those sites are in place. QU Cis still under study.

5.2 COCRDI NATI ON W TH NAVI GATI ONAL DREDA NG PRQJIECT

The Navy intends to accelerate the cleanup of the nmarine portions of QU B and address terrestrial QU B
separately. The Navy, Ecol ogy, and EPA concur that the marine cleanup plans nust be resol ved pronptly
to seize the opportunity to coordinate cleanup with navigational dredging planned at the Conpl ex.
Because of the nature of the navigation dredging and construction in support of honme- port activities,
the QU B sedinent cl eanup woul d be del ayed for 3 years or nore if the Navy coul d not conbined these
projects. The areas to be dredged as part of the CERCLA cleanup action and the navigational project
are described in Section 12. The navigational project is expected to involve dredgi ng approxi mately
370, 000 cubic yards of marine sedinent. This work will occur within the narine area adjacent to the
Naval Conpl ex. Specifics of the navigational dredging project are discussed in a separate design
report for that project.

6.0 SUWARY OF SI TE CHARACTER STI CS

The followi ng sections summari ze the physical, chem cal, and biological characteristics of marine QU B
and the adj acent upland areas that potentially inpact the site. This nmaterial has been drawn primarily
fromthe foll ow ng docunents:

. Draft Final Renedial Investigation Report, Qperable Unit B, Puget Sound Naval Shipyard,
Brenerton, Washington, March 16, 1999.

. Draft Feasibility Study Report, Operable Unit B, Bremerton Naval Conplex, Brenerton,
Washi ngton, April 1999.

. Fi nal Biol ogi cal Assessnment, NIM 7Z- dass Aircraft Carriers Homeporting and Mai ntenance Berth
I nprovenents, Brenerton Naval Conpl ex, Bremerton, Washi ngton, August 20, 1999.

. Sinclair Inlet Existing Conditions Data Conpilation, January 13, 1999. This docunent is al so
referred to as the “Aquascape Pl an.”



. A Sediment Trend Analysis (STA® of Sinclair Inlet/Port Orchard, Septenber 1998

. Water Velocities and the Potential for the Movenent of Bed Sedinents in Sinclair Inlet of Puget
Sound, Washi ngton, 1998

In Section 6, all water depths are referenced to mean |ower |ow water (M.LW and all upland el evations
are referenced to nmean sea level (nsl), unless otherw se noted

6.1 PHYSI CAL SETTI NG
6.1.1 Location

Mari ne QU B enconpasses the area between QU A and Site 10 East along the shoreline of the Brenerton
Naval Conpl ex and extendi ng approximately 1,500 feet outward into Sinclair Inlet, as described
previously in Section 1 (Figure 1-2).

6.1.2 Shoreline Characteristics and Bat hynetry

The shoreline of the Conpl ex has been greatly nodified fromits original condition. Historically the
area consi sted of tidelands, marshes, and forests. The area was cleared and filled in several stages
beginning in the late | 800s to acconmbdate Naval operations.

The upl and topography ranges fromrelatively flat in areas near the water to steep hillsides and
rolling uplands farther inland. The nearshore area ranges in elevation up to about 25 feet above nsl.
The upl and portions of the Conplex reach a nmaxi num el evati on of about 170 feet nsl.

At present, the shoreline conprises an industrial waterfront that is armored with quay walls and
riprap and devel oped with several |arge over- water structures. Along quay walls, water depth drops
off nore or less vertically to approxi mately 15 to 20 feet below MLLW In riprapped areas, depths at
the i mmedi ate shoreline are commonly less than 5 feet MLLW but drop off quite steeply beyond this.
Recent bathynetric survey data at the Conpl ex reveal water depths generally rangi ng between 40 and 45
feet, except in dredged areas near piers and vessel berthing areas where depths increase to 45 to 50
feet. Ofshore of the site, water depths are generally 40 to 45 feet. Depths increase to over 50 feet
in two bathynetric depressions |ocated south of the Conplex in central Sinclair Inlet.

6.1.3 dimate

The site experiences a cool, maritime clinmate because of its proximty to the Pacific Ccean and Puget
Sound. The region is characterized by mld summers and winters, small diurnal ranges in tenperature,
consi derabl e cl oud cover, and abundant rainfall during nuch of the year. There is a high frequency of
pol ar storm systens because of its mddle- latitude |ocation; these storns are strongest and nost
common during the winter nonths. Annual precipitation averages about 50 inches; average maxi num
precipitation occurs in Decenber (over 8 inches), and mninmum precipitation occurs in July (less than
1 inch). The annual average tenperature is 51° F. Daily nean high and | ow tenperatures for January are
45° F and 34" F, respectively; daily rmean high and | ow tenperatures for August are 75° F and 54° F,
respectively.

6.2 CULTURAL RESOURCES

Sinclair Inlet is part of the Suquam sh Tribe's usual and accustonmed fishing area, as defined by
treaty and confirnmed by the Boldt Decision. As such, the area has both cultural and comercia
significance. Hstorically, the Suquam sh Tribe has depended on fish and shellfish for subsistence.

Sal mon was the Tribe' s primary staple food; other species, including cod, smelt, herring, clans,
oysters, and noon snails, supplenmented salnon in their diet. Sinclair Inlet was an inportant source of
seaf ood for the Suquanish. It is thought that the Suquam sh had winter habitation in the area, such as
a | onghouse at what is nowthe city of Port Orchard, and set up seasonal fishing canps in areas such
as Sinclair Inlet where food resources were seasonal | y abundant.

6.3 Bl OLOd CAL RESQURCES
6.3.1 Shellfish and G her Invertebrates

Shel | fish resources within Sinclair Inlet include both hardshelled clamand oyster beds. O am species



likely include butter clans, gaper clans, littleneck clanms, and cockl es. Geoducks have al so been
reported in Sinclair Inlet, Missels found within Sinclair Inlet include the northern horse nussel and
bay nussels.

Crabs of the genus Cancer, including Dungeness crabs, graceful crabs, and red rock crabs, conmonly
occur within Sinclair Inlet. Gher crab species observed in the inlet include decorator crabs, kelp
crabs, snow crabs, porcelain crabs, and pea crabs.

6.3.2 Marine Finfish

Sinclair Inlet provides habitat for a variety of bottonfish such as flatfish (soles and fl ounders),
scul pi ns, poachers, eel pouts, greenlings, rockfish, and sharks and skates. Al so occurring in the inlet
are fish nore typical of the water colum, such as snelt, herring, perch, and sand | ance. As part of

t he Puget Sound Anbi ent Mbnitoring Program (PSAWMP), the Washington Departnent of Fish and Wlidlife
(WDFW has been sanpling fish in Sinclair Inlet since 1989, using both bottomtraw s and m dwat er
trawls in the central part of the inlet. The nmost abundant species found in these sanples included
English sole, Rock sole, Starry flounder, Pacific tontod, shiner perch, pile perch, and Pacific
herring

Areas of the south shore of Sinclair Inlet (Ross Point and areas around Port O chard) are known to be
used for spawning by surf smelt and sand | ance. There is one report of historical spawning along the
north shore, but arnoring and deepening along this shoreline has created a different habitat fromthat
whi ch existed historically and likely renoved suitabl e spawni ng gravel

6.3.3 Pacific Sal non and Sea- Run Trout

Fi ve species of Pacific salnon and sea-run trout have been docunented in the freshwater and narine
habitats of Sinclair Inlet. These include chinook sal non, coho sal non, chum sal non, steel head trout,
and cutthroat trout. Sockeye salmon occur in Sinclair Inlet sporadically in |ow nunbers. The
occurrence of Puget Sound chinook salnmon in Sinclair Inlet is described belowin Section 6.4.

The use of Sinclair Inlet by salnonids is believed to be predomnantly as a migration corridor
However, some rearing and forage by juvenile salnonids (e.g., chum chinook, coho, and cutthroat) is
probabl e. Juvenile out- nigrants are presumed to use shallow areas along the north and south shores.
The principal juvenile out-mgration season is March through June. In-nigrating adult chinook sal mon
use deeper areas of the inlet prior to noving into the tributary creeks to spawn.

Coho Sal non

Coho sal non are snaller than chinook, generally wei ghing between 3 and 12 pounds as adults. They
typically spend a year or nore in fresh water before mgrating to the sea. The use of estuaries by
juvenile coho for rearing is less inportant than for chinook, probably because coho are |arger when
they enter the estuary. Coho prinmarily use estuaries as mgration corridors to the marine environnent.
Puget Sound coho salnon are currently listed as a candi date speci es under the Endangered Species Act
(ESA).

Coho sal non spawning and rearing are docurmented in all significant tributaries of Sinclair Inlet.
Sinclair Inlet coho are currently assigned “candi date” status for |isting under the ESA by the

Nati onal Marine Fisheries Service (NWS). The terminal run for these coho typically runs fromlate
August through md- Cctober. Adult river/ streamentry begins in early Septenber and lasts until md-
Novenber, with spawning commencing in |ate Cctober and | asting through | ate Decenber.

Chum Sal non

Chum sal non adults are simlar in size to coho salnmon, with an average weight of 7 to 12 pounds.
Juveni |l e chum sal non spend a linmted amount of time in fresh water before mgration to estuarine and
mari ne habitats (generally less than one week). Therefore the abundance and quality of suitable
spawni ng habitat determine the productivity and survival of chumsalnmon in the freshwater phases of
their life cycle. Suitable spawning habitats are areas of well-oxygenated, often groundwater- fed
gravel substrate.

Chum sal non are currently rated as healthy by NVFS, with no protection under the ESA warranted at this
tinme. Sinclair Inlet chumare divided into two distinct stock groups on the basis of run timng



sunmmer-run chum sal non and fall- and wi nter-run chum sal non.

Summer-run chumsalmon in the inlet are identified as a unique stock on the basis of distinct genetic
characteristics and geographi c and tenporal separation from other chum stocks in Puget Sound. This
stock is of native origin, totally supported by wild production and is a focus of managenent interest
at the tribal, state, and local levels. The termnal run period for sumrer chumis fromlate Septenber
t hrough October. River entry runs through the nmonth of Cctober, with spawni ng occurring fromm d-
Cctober to md- Novenber.

Fal |- and winter-run chum sal non spawning in Sinclair Inlet tributaries are grouped together into a
di stinct stock on the basis of geographic isolation fromother Puget Sound stocks and tenpora
isolation (different run timng) fromthe earlier spawning Liberty Bay/ Dyes and Sinclair Inlets
stock. This stock is of native origin and is currently supported by conposite hatchery and wild
production. The terminal run for Sinclair Inlet fall chumbegins in md- Novenber and |asts through
Decenber. River entry begins in early Decenber, lasting through nid- January. Spawning runs from
imrediately after first river entry through | ate January.

Cutthroat Trout

The life history of cutthroat trout is different fromsalnmon in that they are repeat spawners. Adults
wei gh between | and 6 pounds. Spawning occurs in late winter or spring and usually takes place in the
i sol ated headwaters of their home streamin tributaries smaller than that used by coho and steel head.
These headwaters are also used for rearing for 3 to 4 years before downstreamnigration. They usually
spend a year or less in marine waters before returning to their natal stream In Puget Sound they
generally mgrate al ong beaches staying close to the coastline in water less than 3 neters (10 feet)
deep.

Cutthroat trout are prevalent throughout the small and large tributaries of Puget Sound. Limted
information exists for cutthroat trout in Sinclair Inlet. Puget Sound cutthroat trout are currently a
candi dat e speci es under the ESA. A status review conducted by the NWS concluded that very little is
known about the popul ation structure and habits of this species in general, but that |isting under the
ESA was not warranted

St eel head Trout

Puget Sound winter steelhead nay rear for 2 or nore years in fresh water before mgrating to estuarine
and narine waters. Therefore, survival and productivity through freshwater life-history stages is
limted by the quantity and quality of suitable spawning habitat and the availability of suitable
summer- and winter-rearing habitats and forage. In contrast to juvenile coho and chi nook sal non,
juvenile steelhead tend to prefer riffle areas. Wnter- rearing habitat requirements are simlar to
those for coho, which are off-channel, |owcurrent areas that provide refuge from hi gh-fl ow events.

Al steelhead in Sinclair Inlet are winter-run fish and considered to be generally healthy by NVWS
However, the high level of hatchery production in Puget Sound, pervasive habitat degradation, and the
presence of several key stocks of concern have resulted in candidate status for listing under the ESA
Terminal- run tinmng for East Kitsap winter steelhead is not well known. River entry begins in early
Decenber, lasting until md-Mirch. Spawning occurs fromlate January through early April

6.3.4 Waterfow and Raptors

PSAMP aerial surveys during the sumrer of 1996 and w nter of 1997 indi cated higher densities of bird
species within Sinclair Inlet during the winter than in the summer. The hi ghest densities of birds
during the sumer surveys tended to be associated with estuarine wetland (tideflat) habitats at the
western end of the inlet and near Port Orchard. These areas al so had dense popul ati ons of bird species
in the winter, although the birds were nore widely distributed

Abundant waterfow species include greater scaups, |esser scaups, ring-necked ducks, surf scoters,

whi t e-wi nged scoters, American w geons, Canada geese, mallards, common gol deneye, nergansers, and

buf fl ehead. Ot her species that were abundant during these surveys included —western grebes, double-
crested cornorants, Pacific |oons, Anmerican coots, and pigeon guillenots. Pigeon guillenots have been
known to breed in the vicinity of the Conplex.



Al t hough several gull species occur within Sinclair Inlet, @ aucous-w nged gulls were the nost common

gul | s observed during Kitsap Audubon Society birds counts, and are abundant al ong the waterfront areas
of the Conplex. Mew gulls were al so conmon. Shorebirds observed during the Audubon Society surveys

i ncl ude sandpi pers, dunlins, and snipe. These waders are generally present in the tidal nudflats or

al ong the sandy shoreline. Bald eagles, osprey, and great blue herons occur in Sinclair Inlet and have
nests in the vicinity. Marbled murrelets have al so been observed in Sinclair Inlet.

6.3.5 Mari ne Manmal s

Marine mammal s that are found wi thin Puget Sound include the Pacific harbor seal, California sea |lion
Steller sea lion, orca, gray whales, Dali’s porpoise, and harbor porpoi se. These species |ikely occur
within Sinclair Inlet. The whales are not known to breed and rarely feed in or near Sinclair Inlet.
However, during 1996 and 1997, a gray whale and 19 orcas were observed feeding near the inlet.

6.4 ENDANGERED OR THREATENED SPECI ES

In Decenber 1998, the Navy requested that NVWS and the U S. Fish and Wldlife Service (USFW5)
identify any threatened and endangered species that could potentially be affected by a proposed
dredging project in and near the nmarine portion of QU B. In January 1999, the agencies identified the
foll owi ng endangered or threatened species:

e Bull trout: threatened

¢ Chi nook sal non: threatened

 Bald eagle: threatened

e Steller sea lion: threatened

¢ Hunpback whal e: endanger ed

¢ Leat herback sea turtle: endangered
e Marbled nmurrelet: threatened

The agencies also identified the follow ng candi date speci es and “speci es of concern”

e Puget Sound coho sal non: candidate for protection under ESA
¢ Long-eared nyotis: species of concern

e Long-1egged nyotis: species of concern

e Pacific |lanprey: species of concern

e Pacific Townsend' s bi g-eared bat: species of concern

e River lanprey: species of concern

O these species only chinook sal non, coho salmon, and bald eagles are likely to be found in the area
of the Naval Conplex. Coho sal non are di scussed above; chinook sal mon and bal d eagl es are di scussed in
the foll ow ng sections

6.4.1 Chinook Sal non

There are no native runs of chinook salnon in streans draining to Puget Sound fromthe east side of
the Kitsap Peninsula, including Sinclair Inlet and tributaries. Fall-run chinook in Sinclair Inlet are
supported entirely by hatchery producti on of chinook in the Gorst Creek hatchery operated by the
Suquani sh Tribe in cooperation with the Poggie ub and Gty of Bremerton. The hatchery has been in
operation since 1982 and currently rel eases over 2 mllion juvenile chinook into Gorst Creek annually.
Wl d spawni ng chi nook sal non presunmed to be of hatchery origin have al so been observed in several

inlet tributaries. In addition, wild chinook fromstocks that spawn el sewhere in the Puget Sound Basin
may occur in Sinclair Inlet on occasion during mgration or other novenents. The Suquam sh Tri be
reports that approxi mately 3 percent of the adult chinook caught annually in the tribal fishery in
Sinclair Inlet and adjacent waters consists of fish fromhatcheries other than the Gorst. Therefore,

it is possible that native chinook fromother stocks also occur in Sinclair Inlet. In 1998 the VWFW
cl osed the chinook sport fishery in Sinclair Inlet and adjacent waters because of concerns that the
fishery could intercept native chinook salnmon returning to other Puget Sound streans. Based on these
adult occurrence patterns, it is also possible that native juvenile chinook from other streans occur
in Sinclair Inlet during their mgration

The practice of the tribal hatchery on Gorst Creek is to rear juveniles to snolt stage before rel ease
for downstreamout-migration. Adults typically begin their termnal run in late July, continuing
through to | ate Septenber. Spawning takes place fromlate August to |ate Cctober.



The use of Sinclair Inlet itself by chinook and other salmon is believed to be predomnantly as a
mgration corridor. However, sonme rearing and foraging by juvenile salnon is probable. Juvenile out-
mgrants are presumed to use shallow areas along the north and south shores. Juvenile sal non were
found during beach seining in relatively shallow areas at the southwest end of the Conplex in My
1998. Chinook were the prinmary species collected, but chum coho, sockeye, and steel head trout were

al so found. There are no other data on the seasonal presence of juvenile salnmon at the Conpl ex.
Juveni | e chinook are typically released fromthe Gorst Creek hatchery throughout the nmonth of May. The
principal juvenile salnmon mgration season is presuned to be March through June. The deeper nearshore
areas on these shorelines, such as are found at the Conplex and to a | esser extent at marinas and
other areas along the Port Orchard shoreline, may inpede the nmigration of juvenile sal non.

In- migrating adult sal non use deeper areas of the inlet prior to noving into the tributary creeks to
spawn. Traditional Suquam sh Tribal know edge suggests chinook in particular congregate in bathynetric
depressions in Sinclair Inlet during their termnal run

6.4.2 Bald Eagl es

Adul t, subadult, and juvenile bald eagl es have been observed foraging within Sinclair Inlet. There
have been recurring sightings in the vicinity of the Conplex, although it is unlikely that they feed
near the Conplex on a regul ar basis because of the high I evel of human activity and variable prey
availability. No perching and roosting trees are | ocated near the Conplex waterfront, although bald
eagl es have been observed perched on the masts of ships on occasion. No detail ed surveys on perching
sites around Sinclair Inlet have been conducted

Bal d eagles breed in the vicinity of Sinclair Inlet. The nearest active bald eagle nest is
approximately 3 miles southwest of Pier D. Two bald eagle nests are |located on the south side of the
inlet. There are also three bald eagle nests to the north of Sinclair Inlet near Kitsap Lake and Dyes
Inlet. These eagles likely forage within Sinclair Inlet. QGher nests near Sinclair Inlet are |ocated
near Port Orchard Inlet, R ch Passage, and on Blake Island. In addition to the eagles that are
residents or breed in the area, wintering eagles also forage within Sinclair Inlet. Wntering eagl es
woul d be present fromlate Cctober to | ate March.

6.5 MARI NE SURFACE WATER

Ecol ogy classifies the narine surface waters of Sinclair Inlet west of |ongitude 122° 37Was “d ass
A" The inlet is currently listed as degraded under Section 303( d) of the dean Water Act (CWA). The
listing is, in part, due to several chenicals detected in sedinent above the State sedinment quality
criteria and in tissue above the National Toxic Rule criteria. The paraneters of concern include
several inorganics (arsenic, cadmum copper, |lead, nercury, and zinc), pesticides (aldrin and
dieldrin), PCBs, and several organics (1, 4-dichlorobenzene, 2,4-dinethyl phenol, benz(a) anthracene,
benzo(ghi) perylene, benzoic acid, bis( 2-ethyl hexyl) phthal ate, butyl benzyl phthal ate, chrysene

fl uorant hene, indeno( 1 ,2,3-cd) pyrene, and phenanthrene). In general, dissolved oxygen (DO
concentrations in Sinclair Inlet marine waters nmeet or exceed the dass A water standard. However
Sinclair Inlet does exhibit isolated events of |ow DO concentrations, nostly in the inner part of the
inlet, associated wi th unusually high phytoplankton and nutrient concentrations. Tenperature,
turbidity, and pH levels also generally neet O ass A standards; however, occasional elevated

t enperatures and pH val ues have been recorded, apparently unrelated to human activities

Surface water tenperatures in Sinclair Inlet generally range from46° Fin the winter to approxi mately
610 F in the sunmer and can vary wi dely under the influence of periodic stormevents. Tenperature and
salinity profiles neasured in 1994 indicate that the waters of Sinclair Inlet are weakly stratified
with little variation. Stratification in Sinclair Inlet is regulated by freshwater input fromthe
primary tributaries.

Sinclair Inlet is affected by multiple point and non-point pollution sources including wastewater
treatment plant effluent, septic tank drainfields, stormmvater runoff, and conbined sewer overfl ows.
Fecal coliform (FC) |evels above Washington State marine water Cass A criteria have been reported at
multiple stations in Sinclair Inlet in conjunction with nultiple sources. For exanple, a 1988 study
reported el evated FC | evel s near the Brenmerton wastewater treatnent plant and at 4 of 10 sanpling
stations near the Conplex. Data from 1992 and 1996 to 1998, taken at water quality stations along the
south shore of the inlet, exhibited FC | evel s above State standards.



6.6 SEDI MENTS AND SEDI MENTATI ON

The Navy has arranged for several recent studies of conditions in the narine environnment in the
vicinity of the Naval Conplex. During 1994 and 1995 the U S. Geol ogical Survey (USGS) coll ected
extensive data on marine currents, providing useful insights on prevailing current velocity ranges and
directional trends. In a 1998 conpani on study, GeoSea Consulting studied the nature of existing
shal | ow mari ne sediments. In this study al nost 400 sedi ment sanples were collected and anal yzed for
grain- size distribution. Trends in the nmeasured grain sizes were then evaluated to identify patterns
of net sedinent transport and provide evidence as to where sedinent deposition or erosion appears to
have predom nated historically. The primary results of these studies and others conducted in the
Sinclair Inlet area are summari zed bel ow.

Near shore sedinments along the north shore of Sinclair Inlet and in the central inlet are doninated by
silt and clay, while those along the south shore are predom nantly sandy. Coarser sedinents are only
present in intertidal areas affected by significant wave action (e.g., Ross Point). The inplications
of the depositional nature of the inlet are for contam nated sedinments to remain resident in the inlet
for |ong periods.

Tidal currents and winds are the primary sources of water circulation in Sinclair Inlet. Wak tida
currents nove water in and out of the inlet with a maxi mumvelocity of 0.2 to 0.3 knots. Analysis of
tidal currents in 1994 indicated residual current speeds of less than 0.2 knots (10 cnis) for nore
than 90 percent of the time, regardless of site |ocation, water depth, or season. Residual current
speeds higher than 0.2 knots were rare, and speeds higher than 0.4 knots occurred |l ess than 0.5
percent of the time. Surface currents generally flow out of the inlet, although surface current flow
into the inlet has been observed during summer nonths. Near-bottomcurrents primarily flowinto the
inlet, regardl ess of season. Currents are generally not capabl e of resuspendi ng bottom sedi nents.

The USGS study indicated that flood-tide currents enter the inlet predonm nantly al ong the south shore
and that ebb currents flow mainly along the north shore. The dynami cs of flood-tide currents flowi ng
into Port Orchard and ebb-tide currents flow ng out of Port Washington Narrows have the sinmlar effect
of returning outflowing water to the southern shoreline of Sinclair Inlet. This is consistent with the
results of the GeoSea study, which noted the existence of a predom nantly clockwi se gyre in the inlet
that tends to redeposit nost suspended sedinents in the inlet. This effect and the generally weak
nature of these currents nakes the inlet nmore depositional than erosional for both mud (silt and cl ay)
and sand-si zed particles. Existing sedinentation rates are 0.5 to 2 centineters per year.
Statistically significant trends have been noted for both sedi nent deposition and erosion within the
Conpl ex. The deposition of sediments at the Conplex is a function of the circulation pattern of the
inlet. The erosional trend in the northeast end of QU B indicates a separate source of sedinent
resuspension, likely associated with the higher water velocities comon in Port WAshi ngton Narrows,

adj acent to the northeast end of the Conplex, and possibly also with propeller wash from Naval vessels
and State ferries. Sedinments picked up fromthe sea floor in this part of QU B nmay eventual | y
redeposit within the inlet, or they may enter the higher- energy environnent to the east and be
transported away fromthe inlet.

The preval ent southwesterly w nds push surface waters out of the inlet, bringing deep water to the
surface for replacement. Cbservations during the winter and sunmer of 1994 showed that w nds havi ng
sust ai ned speeds of 9 or 10 nph fromthe sout hwest generated near- surface and nid-level currents out
of and into the inlet, respectively. Wave climate in the inlet is dictated by w nd-generated waves and
vessel wakes. Vessel traffic ranges fromsmall recreational and commercial fishing vessels to
occasional larger tug and Navy ship traffic. Wnd action in Sinclair Inlet generally creates a wave-
hei ght range of 0.5 to 2.5 feet. Maxi numwave hei ghts are generated with winds fromthe southwest.

Total organic carbon (TOC) is an inportant characteristic of narine sedinents, because of its

i nfluence on benthic habitat and bioavailability of organic conpounds. Concentrations of TCC range
from0.5 to 7.9 percent within QUR, and 0.8 to 6.1 percent in the remainder of the inlet. These
concentrations are within the range of TCC val ues found in other encl osed embaynents in the Puget
Sound regi on.

6.7 ADJACENT UPLAND AREAS

The Conpl ex includes al nost 400 buil dings, 6 drydocks, and 14 piers and noorings. Mst of the
waterfront is nade up of bul kheads, quay walls, and simlar structural features. A few areas feature
conmparatively steep slopes typically covered with riprap



The area occupi ed by the Naval Conpl ex has been greatly nodified fromits original condition

H storically the area consisted of tidelands, marshes, and forests. The area was cleared and filled
in several stages beginning in the late 1800s to acconmodate Naval operations. Virtually the entire
low lying waterfront area at the Conplex was formerly tideland. This waterfront area, which houses
the industrial operations at the Conplex, is new |land constructed of soil and various fill materials.
The topography currently involves flat |and along the waterfront connecting via steep hillsides to a
rolling upland area. The industrial waterfront ranges in elevation fromsea |level to 25 feet above
nean sea level and is alnost conpletely paved. The hillsides adjacent to the waterfront reach a

maxi mum el evati on of 170 feet. There are no streans on the Conpl ex.

G oundwater at the Conplex tends to flow fromthe higher hillside areas to Sinclair Inlet, passing
through the soil and fill that nmake up the |ower waterfront area. Shallow groundwater beneath QU B is
alnmost entirely intercepted by the drydocks before it can discharge to the inlet (Figure 6-1).
Precipitation falling at the Conplex is collected by an extensive system of stormdrains and di scharged
to the inlet. Seawater routinely intrudes into the soil and fill along the waterfront, mxing with
groundwat er. The amount of intrusion varies with the tide level, higher tides tending to cause nore
extensive intrusion

6.8 NATURE AND EXTENT OF CONTAM NATI ON

The nature and extent of the primary chemcals of interest (CAOs) in marine QU B are sunmari zed bel ow,
foll owed by a summary of the findings for the adjacent upland areas.

6.8.1 Marine Environnent
Mari ne Sedi nent

The Washi ngton State sedi ment nanagenent standards (SM5) are used to eval uate contam nated sedi nents.
The long-termgoal of the SMS5is “to reduce and ultimately elimnate adverse effects on biol ogi ca
resources and significant health threats to hunans from surface sedi nent contani nation.”

To this end, the SMB include nurerical standards for chem cal and biol ogical effects for the
protection of marine animals living in the bottom sedinments (the “benthic comunity”).

The SM5 define two | evels of chemical and biological criteria. The nost stringent |evel, the sedinent
quality standard (SQ@), corresponds to the long- termgoal of” no adverse effects” on sedi nment

bi ol ogi cal resources, while the less stringent |evel, the cleanup screening |level (CSL), corresponds
to “mnor adverse effects” on these resources. At contam nant |evels above the CSL, nore significant
effects are predicted and a sedi nment cleanup decision is required

The chemical criteria are based on Puget Sound data that indicate sedi ment chenical concentrations
above whi ch specific biological effects have al ways been observed in test sedi nments. C eanup areas may
be defined using chemcal criteria alone. However, the SM5 recogni ze that chem cal data may not
accurately predict biological effects for all sedinment |ocations. Biological testing (bioassays and
bent hic evaluation), allowed under the SM5, can be conducted to determ ne whether biological effects
predi cted by the chem cal concentrations are actually occurring. The biol ogical testing nust include
two tests for acute toxicity to nmarine organi sns and one for chronic biological effects. If all three
bi ol ogical criteria are met for a given area, this area is not included in the cleanup area and does
not require cleanup under the SMS for protection of benthic organisns. Failure to nmeet the biol ogica
criteria confirns the potential for adverse inpacts to the benthic comrunity.

Surface and subsurface marine sedinents were collected for investigation prior to and during the QU B
Rl to assess the nature and extent of contam nants. In addition, bioassays and benthic infauna

anal yses were conducted to directly neasure the biological effects of the sedinents on narine

or gani sns.

Based on a conparison of sedinent chenmical results to the S@ and CSL criteria, the R identified
numer ous semvol atile organic conpounds (SVCCs), several inorganic conpounds, and tota
pol ychl ori nat ed bi phenyls (PCB5) as chem cals of interest for narine surface sedinent. Table 6-1
summari zes the results of analyses of inlet surface sedi ment sanples for key chenicals

Figure 6-2 presents the distribution of SQS exceedances for all anal ytes except nercury. Figure 6-3
presents the distribution of CSL exceedances for individual chem cals other than nercury. El evated



nercury |evels are ubiquitous throughout the narine sedinents of QU B (as well as QU A and central
Sinclair Inlet). Mercury was detected in surface sedinents at a frequency of 97 percent; 88 percent of
the | ocations exceeded the SQS, and 79 percent of the |ocations exceeded the CSL (Figure 6- 4). The

hi ghest concentrations and the greatest nunber of sanpling |locations with nercury CSL exceedances
occur between QU A and Pier C and between Piers 3 and 7. The highest surface concentration of nercury,
5.2 ng/ kg, was recorded at a nearshore location at QU A. The highest |evel of mercury found in Conpl ex
sedinents was 12.3 ng/kg at a depth of 5 to 40cmin a nearshore |ocation at QU A

PCBs were detected in surface sedinments at approximately half of the |ocations sanpled within narine
QU B through 1995. However, conparatively high detection limts for many of the historical sedinent
PCB anal yses limt the useful ness of these historical PCB data. Concentrations of total PCBs exceeded
the SQS val ue of 12 ng/ kg organic carbon (OC) at 12 |locations within QU B and at | |ocation outside
QU B. The maxi mum sumred concentration of the individual PCBs (total PCB5) within the Conpl ex boundary
was 54.8 ng/kg OC just west of Pier B; the maxi numconcentration of total PCBs in Sinclair Inlet was
74.2 ng/ kg OC just outside the boundary. There were no exceedances at the Sinclair Inlet reference

| ocations.

Because of the limtations to the historical sediment PCB anal yses, additional sanpling of sedinents
and analysis for PCBs was conducted in Decenber 1998 to January 1999. This sanpling was designed to
provide a nore accurate definition of the horizontal and vertical extent of PCBs in sedinments and to
estimate the PCB concentrations in sedinments that are being transported into Sinclair Inlet. The
primary purpose of this investigation was to provide the data needed to define areas requiring
remedi al action to support the devel opment of the FS and renedi al design. The results of the new data
were reported in a technical nenorandumin June 1999. Figure 6-5 summarizes the horizonta
distribution of PCBs in surface sedinents (0 to 10 cnm). Figure 6-6 sunmmarizes the vertica
distribution of PCBs in the sedinments. The inplications of these results, in ternms of defining the
areas requiring remedi al action, are discussed in Section 10.

Bi oassays were performed on sedinents from34 Sinclair Inlet stations representing all of the habitat
within the Conpl ex boundaries, except for the extreme west end of the Conplex at QU A The bi oassays
consi sted of two acute bi oassays, one using Rhepoxynius or Ampelisca and the other using Dendraster,
and a chroni c bioassay using Neanthes. The results showed that, in spite of the presence of severa
chem cal contami nants, the sedinments of Sinclair Inlet produce, at nbst, a mnor adverse biol ogica
effect (i.e., an S@ exceedance) in laboratory test organisns. There were no adverse bi ol ogi ca

effects (i.e., a CSL exceedance) for any of the three test organisns at any of the stations. Only 15

| ocations showed even minor adverse effects. Only a linmted correl ation between biol ogical effects and
el evated chenical |evels was found, and that correlation was actually negative. Biological effects
were nore likely to occur with sanples fromless contam nated | ocations

A benthic infauna investigation was al so perforned at 12 | ocations to assess the conmmunity structure.
These anal yses suggest that conditions in Sinclair Inlet have a conparatively nodest adverse effect on
benthic invertebrates, although they denonstrate sonme inpact or narine life, based on conparisons to
reference locations in | ess devel oped areas.

Mari ne Ti ssue

A 90-day bi oassay that involved suspending caged bl ue nussels approxinmately 1 neter above the floor of
the inlet was performed for the narine habitat adjacent to the Conpl ex. Blue nussels are resident
filter feeders that bioaccunmul ate chenmicals associated with particulate food natter. The caged nusse
bi oassay was designed for studying inpacts of water- and sedi nent-borne chemcals on the marine
ecosystem Tissue sanples fromblue nussels in Sinclair Inlet and a reference area (Hol nes Harbor)
were anal yzed for SVQOCs, pesticides and Aroclors, organotins, inorganic conmpounds, and |ipids content.
Concentrations of 11 chenicals were found to be significantly elevated in nussels fromSinclair Inlet,
with respect to the reference |ocation. Aroclor 1254 was detected in the Sinclair Inlet nussels, but
not in the reference nmussels. Figure 6-7 shows the |ocations used in the caged nussel test. The
laboratory results are sunmarized in tables included in Section 8

Two groups of English sole were collected and anal yzed (Figure 6-7). Fillet sanples were taken from
larger (older) fish and anal yzed for SVOCs, pesticides and Aroclors, organotins, inorganics, and
lipids content. Chemicals that were statistically elevated in English sole fillets fromSinclair
Inlet, when conpared to the reference area in Hol mes Harbor, were one SVOC, seven pesticides, Aroclor
1260, and several inorganics. The whol e-body tissues of a second group of younger English sole were
al so submtted for chemical analysis. The chemicals that were statistically elevated in whol e- body



English sole fromSinclair Inlet when conpared to the reference area were 1 SVOC, 10 pesti ci des,
Arocl or 1260, and several inorganic conpounds

Livers from 60 of the individual English sole collected at each of the S sanpling |ocations were

coll ected and used for histopathol ogy anal ysis. This analysis is intended to directly measure the
frequency of occurrence of liver |lesions believed to be indicative of contact wi th contam nated

sedi nent. The neasured frequency of liver lesions in sole fromthe inlet is considerably |ower than
reported for Eagle Harbor and the Elliott Bay-Duwam sh Waterway area, two nearby industrialized sites
The lesion frequency in inlet sole was as low as or lower than frequencies reported for a nunber of
rural Puget Sound area bays with no apparent sources of chem cal contani nation

Sea cucunber tissues fromSinclair Inlet and a reference site were analyzed for SVOCs, pesticides and
Arocl ors, organotins, inorganic conpounds, and |lipid content. The chemicals that were statistically
el evated in sea cucunbers from Sinclair Inlet, when conpared to the reference areas, were five cPAHs,
ni ne noncar ci nogeni ¢ pol ycyclic aromati c hydrocarbons (PAHs), Aroclor 1254, six pesticides, and three
i norgani ¢ conpounds.

6.8.2 Adjacent Upland Areas
Vol atil e O gani c Compounds

Only two vol atile organi c compounds (VOC5), tetrachl oroethene or perchl oroethene (PCE) and

trichl oroethene (TCE), exceeded screening levels and were identified as COs in groundwater and
drydock seep sanples. PCE is also considered a COT in soil and catch- basin water sanples; TCE is al so
considered a COT in drydock relief drainage sanples. Exceedances were linited to the eastern area of
the shipyard, prinmarily near Site 7. The nost probable sources for PCE are past degreasing activities
at the pipe and boiler shop (Building 107) and m gration of chenicals fromcomercial drycleaners
upgradi ent of the shipyard. TCE may al so be attributable to shop practices at the forner netal plating
and treating facilities (e. g., Building 99), vehicle naintenance operations, activities at Building
107, or the chemi cal breakdown of PCE. No volatile organic COls were identified in other nedia

Sem vol atil e Organi ¢ Conpounds

Most of the individual carcinogenic polycyclic aromatic hydrocarbons (cPA}{s), as well as total cPAHEs,
are considered COs in all nedia except drydock water sanples. Total cPA exceedances of screening
criteria were docunented near oil pipelines, in the eastern waterfront area (Site 10 East), at the
former shipbuilding ways burn pit near Site 1, north of and between Drydocks 2 and 4 (near Site 7),

bet ween Drydocks 4 and 5 (near Site 10 Central), near Building 107 (near Site 7), near the closed
Bui | di ng 106 underground storage tanks (USTs) at Site 8, and at Site 10 West (see Figure 1-3).
Probabl e sources of cPAHs include | eaks fromoil pipelines and USTs, historical coal pier remants,
former burn pit residuals, releases of waste oil during industrial activities, the landfill associated
with the former town of Charleston, and the oil distribution facility at Site 10 West.

In addition to cPAHs, the senmivol atil es acenapht hene, fl uoranthene, 4-nethyl phenol
but yl benzyl pht hal ate, phenol, PCP, and bis-2(ethyl hexyl) phthalate (BEHP) are al so considered COls in
at | east one nedium Likely sources of nost of these conpounds include breakdown products from organic

materials in industrial fill and forner burn pits. Mst exceedances were found near Site 10 Central
PCP is nost likely attributable to preservative |eaching fromwood fragnments reported in soil borings
at Site 10 West. BElI-IP nay be associated with plastic materials in fill as well as cross-

contami nation fromplastic materials during sanple collection and anal ysi s.
Pesti ci des/ Arocl ors

Thirteen chlorinated pesticides and four PCBs are considered COs in at |east one nedium Soil and
groundwat er exceedances of screening criteria were |ocated near the forner burn pit at Site 10 Centra
and near Sites 1, 8, and 10 West. Pesticides were detected in all drydock water sanples except those
fromDrydock 5, in catch basins near QU NSC, and at stormwater |ocations 006 and 030 in the eastern
and central portions of the shipyard, respectively. No specific sources for pesticides have been
identified, although sonme historical use of pesticides such as for vermn control seens |ikely.

No pattern of PCB detections has been established. Potential sources include a spill reported at Site
10 Central, historical storage of waste PCBs and off- line transforners at Site 2, a historical spil
near Building 399 (the area was subsequently paved), and Aroclor 1268 used in sound-danpening felt in



submari nes.
Total Petrol eum Hydrocar bons

The four total petrol eum hydrocarbon (TPH) subsets total petroleum diesel, nmotor oil, and gasoline
are considered COs. Three were detected in soil and groundwater, and all four were detected in catch
basi n sedinents. TPH detections and source areas coincide with areas where total cPAHs were detected
and are likely the result of the sane sources cited for cPAHs above. Heavy vehicle traffic over
formerly unpaved areas likely also has contributed to TPH detecti ons.

I nor gani ¢ Conpounds

Fourt een inorgani c conpounds are considered COs in at |east one nedium Arsenic, copper, |ead
ni ckel , and zinc have been identified as COs in all terrestrial nedia at all sites. Possible sources
for these netals include the follow ng

e Spent abrasive grit and copper slag in fil

e Metal plating operations

¢« Foundry activities

e Equi pment mai nt enance

e Use, maintenance, and stripping of |ead-based paint on cranes

e Lead additives in petrol eum products

e Materials storage at Building 399 and sheet netal work at Buil ding 857
 Batteries

e El ectronic equi prent

e Storage of netals on unpaved surfaces

Beryllium cadmium nercury, and silver are COs in at |least three nedia. Beryllium exceedances of
screening criteria were reported at all sites except Site 7. H gh concentrations of cadm umwere found
near Building 873, at Soil Boring 717 at Site 10 West, at nmonitoring well 412 at Site 10 Central, in
Drydock 5, and in catch basins in all regions. Mercury exceedances of screening criteria were noted at
all sites, Drydocks 1 and 4, and all but one catch basin. Soil and groundwater exceedances of silver
screening criteria were noted at Sites 2, 10 East, and 10 West. In addition, silver exceedances of
screening criteria in both soil and catch basin sedinent sanples were al so docunented at Sites 1, 7,
and 10 Central and in Catch Basin 003/ 004 near Site 8 No potential sources of berylliumhave been
identified. The nost |ikely sources for inorganics are batteries, electrical conponents, netal plating
operations, breakage of nercury-bearing gauges, handling of nercury-bearing wastes, and sandbl ast grit
in fill. Antinmony, chrom um hexaval ent chrom um cyanide, and thallium exceedances were docunented in
either one or two media. Antinmony and chroni um exceeded catch basin sedinent screening criteria in the
eastern portion of the shipyard; antinmny exceedances were al so noted at Catch Basins 030 in the
center of the Conplex and 037 at QU NSC. Hexaval ent chrom um and cyani de are considered COs in soil.
Anal yses for hexaval ent chroni um and cyani de were only performed on sanpl es col |l ected near Buil ding
873; therefore, exceedances are limted to that area. Total thalliumand dissolved thalliumare
considered COs in soil and groundwater, respectively. Thallium exceedances have been reported at al
sites except Site 10 West. Potential sources of these inorganics include industrial fill naterials,
pi pe and boil er shop operations, and plating operations.

Most of the highest recently neasured groundwater |evels of arsenic, copper, |lead, nercury, and zinc
have been associated with sanples collected in the shoreline portion of the Conplex in three areas:
the shoreline shared by Site 10 West and two sites west of QU NSC, Site 1, and Site 8. In each of
these three areas, at |east one of the highest reported near-surface soil concentrations of one or
nore of these five inorganics has al so been found, indicating a potential for |eaching into
groundwat er and transport in dissolved form

6.9 FATE AND TRANSPORT OF COCS

The QU B Rl report has suggested that the primary potential nechani sns of chenical transport fromthe
upl and areas of the site to marine QU B are groundwater nmoverment and surface water discharges through
the stormwater system

Besi des extensive fill placenent, other aspects of devel opnent at the Conpl ex have al so substantially
altered the natural groundwater regine. Very little rainwater infiltrates into the soil in the
industrial waterfront area at the Conpl ex, because this area is alnpbst totally paved. Consequently,



al nost all groundwater passing through the fill materials at the Conplex originates in the upland
area. Under natural conditions this groundwater would tend to flow fromthe higher hillside areas to
Sinclair Inlet, passing through the soils and fill materials that nake up the waterfront. However
structural features of the Conplex substantially alter this theoretical groundwater flow pattern. The
si x drydocks at the Conplex are equi pped with dewatering systens to counteract hydrostatic pressure,
whi ch woul d otherwi se tend to float the drydocks out of the ground (see Figure 6-1). The dewatering
systens actually pull nost groundwater into the drydocks throughout nost of the Compl ex. The
interception of groundwater by the drydock dewatering systens is anplified because quay walls and
bul kheads al ong nuch of the shoreline further restrict direct groundwater flowto the inlet. Only in
limted areas, primarily at the west end of the Conpl ex, does groundwater discharge directly to the
inlet.

In addition to collecting groundwater the dewatering systems al so increase the natural intrusion of
seawater into the site. This seawater mxes with the groundwater so that what enters the dewatering
systens is actually groundwater diluted with considerable seawater. Wthin the drydocks the m xed
groundwat er and seawater conbines with any rainfall or other water collected by the drydock drai nage
system Thus, the original groundwater is substantially diluted with seawater and drydock drai nage
wat er wel |l before being discharged fromthe drydocks into Sinclair Inlet. The net result is that

t hroughout nost of the Conpl ex groundwater passing through soils and fill and potentially picking up
and transporting chemcals actually flows into the drydock dewatering systens, undergoi ng considerabl e
dilution in the process. Chem cal concentrations nmeasured in drydock di scharge water are routinely
lower than the | evels measured in groundwater sanples fromsite nonitoring wells; few exceedances of
regul atory criteria by drydock di scharge water have been observed during NPDES and CERCLA nonitoring.

Since the draft final R report was published, the Navy has performed a variety of analyses to assess
the potential inpacts on marine sedinents of that fraction of site groundwater that discharges
directly to the inlet, primarily in the west end of the Conplex. The prinmary nmotive for this work has
been to deternine whether marine sedinent renediati on mght be conpronised in the fixture by ongoi ng
groundwat er di scharges. A straightforward conparison of |aboratory results shows that the chem cals of
concern tend to occur at nuch higher concentrations in soil/fill and sedinent than in groundwater. The
rati os between the soil and groundwater concentrations typically range fromabout 1,000 to 1 to al nost
400,000 to 1. Marine sediment concentrations are generally conparable to soil concentrations. Wile
not wholly conclusive by itself, this observation suggests that chemcals found in narine sedi nent at
nmarine QU B are nore likely to be the result of rel eases of chemcals adsorbed to particulate
materials derived fromsite soil and fill than from groundwater transport of dissolved chenmicals. To
check this hypothesis, the Navy nodel ed the likely inpacts of continuing discharges of

groundwat er on narine sedinents. The conclusion of the nodeling was that it would be quite a | ong
tinme, potentially thousands of years, before current groundwater discharges would cause chemi ca
concentrations in clean sedinment to reach the State SQS | evel s. The Navy, Ecol ogy, and the EPA have
concurred that the |ikelihood of recontam nation of nmarine sedinent by groundwater appears to be
negligi ble, and groundwater conditions at the Conpl ex today do not pose a significant threat to the
mari ne envi ronment.

The possibility that historical rel eases of chem cals adhering to particulate nailer may have
contributed to marine sedi ment contamination reinforces concerns about the potential for stornwater
systens to act to transport chenicals out of the terrestrial portion of the Conplex. Surface water
flow ng across the | and surface toward storndrains can pick up chenicals both in association with
particulate matter and in dissolved form Stornwater that encounters debris accunul ated within the
storndrai n system can al so suspend particles with sorbed chemicals and di ssolve chemcals fromthe
debris. Contaminated soil/fill and groundwater also can potentially enter the stormwater system

t hrough gaps or breaks in the stormmater |ines. Considering that nmany of the |lines are many decades
old and have reportedly received very little nai ntenance, gaps and breaks in the lines nmay be quite
common. Consequently, the stormmvater systemat the Conplex appears to be the primary potentia
nmechani smfor chenicals to nove fromthe terrestrial environment to marine QU B. The stormater system
will be addressed in the final ROD for QU B

A secondary potential mechanismfor chemicals fromthe terrestrial portions of the Conplex to reach
the marine environnment is erosion or slunping of fill fromthose limted portions of the shoreline not
protected with bul kheads or quay walls. R prap along nost of these shoreline areas likely acts to
reduce potential erosion. However, recent investigations off of Site 1 (see Figure 1-3) suggest that
there has been significant slunping of the steep fill slope into the inlet at this location



Table 6-1
Summary of Concentrations of Key Chemicals
Found in Sinclair Inlet Surface Sedi nments

Washi ngton State Washi ngton State
Sedi nent Quality Cl eanup Screeni ng
Cheni cal M ni mum a Maxi mum a St andards (SQS) a Level (CSL) a
Total PCBs b 1.57 61.7 12 65
Total HPAHs c 0. 27 4, 640 960 5, 300
Total LPAHs c 0.63 998 370 780
Arsenic 2.3 111 57 93
Copper 5.4 1, 700 390 390
Lean 2.7 1,50 450 530
Zinc 23.9 7,390 410 960

a All units of neasure for total PCBs, total HPAHs, and total LPAHs are ng/kg of organic carbon
and ng/ kg for arsenic, copper, |ead, and zinc.

b PCB results are fromsanpling in 1998 to 1999; results for other chemicals are from sanpling
bet ween 1990 and 1996. PCB concentrations are normalized based on organi c carbon.

¢ HPAH and LPAH as defined in Washington State Sedi ment Managenent Standards. PAH concentrations
are normal i zed based on organi c carbon.

Not es:
HPAH - hi gh- nol ecul ar - wei ght pol ycyclic aromatic hydrocarbons
LPAH - | ow nol ecul ar - wei ght pol ycyclic aromati c hydrocarbons

mg/ kg - mlligramper kil ogram
PCBs - pol ychl ori nated bi phenyl s
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7.0 CURRENT AND POTENTI AL FUTURE SI TE AND RESOQURCE USES
7.1 SI TE USES

The Naval Conplex is situated along the south edge of the Gty of Brenerton; the Gty has limted
jurisdiction over |and-use decisions. Mst |and use at the Conpl ex woul d be consistent with heavy
industrial land- use categories of the Gty of Bremerton. Six |arge drydocks at the Conplex are

regul arly used to provide overhaul, nmaintenance, conversion, refueling, defueling, and repair services
to all classes of Navy vessels. Drydock 6, one of the largest in the world, is |arge enough to contain
a nucl ear-powered aircraft carrier. The drydocks are also central to PSNS role as the nation's sole
recycler of retired nuclear submarines and vessels. NSB serves as hone port for several Navy vessels
and provides long-termcare of inactive naval vessels. Related | and uses include an assortnment of
industrial support functions such as a power plant, warehousing, a steel yard, public work shops, and
parking and facilities to provide a wide range of services to mlitary personnel, including housing,
retail goods and services, recreation, and dental care. Access to the Conplex facility itself,
including the shoreline, is strictly controlled and is limted to authorized personnel. Current uses
of the upland portions of QU B are expected to remain relatively unchanged into the foreseeable
fixture.

Kitsap County regards public access along Sinclair Inlet outside of the Conplex as a desirable
planning priority.

Water access in the cities of Bremerton and Port Orchard is provided mainly via public and private
mari nas for comrercial and private vessels. A narina is |ocated northeast of the Conpl ex near the
State ferry dock in the Gty of Brenerton, and eight narinas exist along the shoreline of the Gty of
Port Orchard.

The Washington State Departnent of Transportation namintains an active regional ferry term nal adjacent
to the Conplex. A small privately operated ferry connects Port Orchard and Brenerton across Sinclair
Inlet.

The cities of Bremerton and Port Orchard are both conmtted to devel oping i nproved recreationa
opportunities and public access to Sinclair Inlet, consistent with the designation of the inlet by the
State as a Cass “A’” water body. Possibilities under consideration reportedly include additional beach
access, boardwal ks, and pedestrian and bicycle paths. It does not appear that the potential neasures
to inprove public access to the inlet would directly inpact QU B

7.2 RESOQURCE USES

The primary use of narine resources within Sinclair Inlet involves several fisheries. However, no
fishing is permtted within the Conpl ex, because it is perceived to be inconsistent with industria
use of the site and access is |limted because of safety and security considerations.

7.2.1 Sal non Fisheries

Sal mon fisheries in Sinclair Inlet depend primarily on two species of sal non, chinook and chum The
chinook fishery targets adults returning to the hatchery on (Jorst Creek. This hatchery has been
operated since 1982 by the Suquam sh Tribe in cooperation with WOFW the Gty of Brenmerton, and the
Poggi e d ub

Chum sal non are by far the nost abundant of the sal mon indigenous to Sinclair Inlet. Al of the four
main tributaries to the inlet support healthy fall chumruns. These fish enter the area in Cctober,
reaching natal streans in md-Novenber. In addition to the fall runs, one inlet tributary supports awn
of “summer” chum These fish typically arrive during |ate sumrer and nove into fresh water during

Sept enber .

Commercial non-tribal salnon fisheries are not presently permtted in Sinclair Inlet and adjoi ni ng
wat ers. However, there is a small non- tribal sport fishery for returning chinook, chum and coho in
the fall in Sinclair Inlet and its main tributaries. There is usually noderate sport fishing for

sal non from Sept enber through Novenber in areas off the Bremerton shoreline and in Port \WAshi ngton
Narrows. WDFW did not allow sport fishers to take hatchery chinook in 1998, because of concern that
the fishery could intercept wild chinook returning to other area streans.



Sinclair Inlet is part of the Suquam sh Tribe's usual and accustoned fishing area. The inlet supports
atribal fishery that is primarily comrercial, but includes sone subsistence use. Sinclair Inlet
accounts for 98 percent of the tribal commercial chinook catch. The najority of the fishing is
concentrated in the vicinity of the Conplex and gradually nmoves westward as the fish progress toward
Gorst Creek.

7.2.2 G her Fisheries

At present there is little or no comercial fishing for bottonfish or forage fish in Sinclair Inlet.
However, the sandy southern shore of the inlet has supported a regular sport fishery, targeting
Pacific cod, lingcod, starry flounder, sole, and rockfish. The Brenerton- Kitsap County Health
District has issued a health advisory agai nst the consunption of rockfish and bottonfish from

t hroughout Sinclair Inlet, based on evidence of chenical contami nants such as PCBs and nercury at

I evel s of concern in fish tissues.

The waters around Ross Point support a recreational surf smelt fishery. This fishery has declined in
recent years, due in part to reduced availability of snelt and to health advisories against the
consunption of bottonfish. Alow intensity comrercial harvest of pile perch occurs in Sinclair Inlet.

7.2.3 Shellfisheries

At present there is no commercial shellfishing in Sinclair Inlet, because of health advisories issued
by the Bremerton-Kitsap County Health District. The Washington State Departnment of Health has never
certified the commercial harvest of bivalves fromthe inlet because of high fecal coliformcounts.
There has been infrequent recreational clanmng and collection of Dungeness crab in the inlet, but
public advisories against the consunption of shellfish and crab fromthe inlet have al so been issued.

A commerci al sea cucunber fishery has operated intermttently in Sinclair Inlet under the State's
rotational fishing plan for these species. The sea cucunber harvest in Sinclair Inlet was suspended
for the 1994- to- | 997 cycle because of human health concerns related to accunul ated tissue | evels of
contam nants such as PCBs.

8.0 SUWARY OF SI TE R SKS

The baseline risk assessnent for QU B estimated the risks that could exist if no remedial actions were
taken, considering both current and potential future | and uses. This risk assessnent included

eval uations of both human health risk and ecol ogical risk. Both the upland and mari ne conponents of QU
B were addressed in this risk assessnent; the conclusions of the assessment of the nmarine conponent
are summari zed bel ow. The results of the risk assessnent were used to evaluate the need for renedi a
action at marine QU B

8.1 HUMAN HEALTH RI SK ASSESSMENT

The baseline human health risk assessment (HHRA) for QU B provides a quantitative and qualitative
eval uation of potential risk to humans fromcontact with chemicals identified in the marine portion of
the site.

8.1.1 Identification of Chemcals of Potential Concern

In order to focus the risk assessnent on those chemcals with the nost potential significance for
human health, the chemical results were initially screened to identify chenicals of potential concern
(COPCs). This screening was perforned separately on subsets of the overall QU B database appropriate
to the overall structure of the risk assessnent. For the marine HHRA, five separate data groups were
screened for COPCs:

e Marine sedinent within the Conpl ex boundary

e Marine sedinent within Sinclair Inlet but outside the Conpl ex boundary
e Sea cucunber tissue

e English sole fillet tissue

¢ Mussel tissue



There were three primary criteria involved in the COPC screening process
. The chem cal nust have been detected in at |east 5 percent of the sanples.

. For inorganic chenicals, the maxi mum detected concentration nmust have exceeded the
concentration neasured at a conparatively undi sturbed background | ocati on.

. The nmaxi mum det ect ed concentration nust exceed an appropri ate conservative risk-based
screeni ng concentration (RBSC). The RBSCs were defined as the | ower of the
concentrations calculated to result in a hazard quotient (HQ of 0.1 or an increased
lifetine cancer risk | x 10-7

EPA gui dance suggests that enphasis be placed in the record of decision on those chenicals that are
the primary basis for renedial action at a site, referred to as chem cals of concern (COCs) or risk
drivers. Although the risk assessnent did not explicitly identify the COCs, a |list of those chem cals
that contribute the majority of the projected site risks for each of the five marine human health
scenari os has been identified, based on the risk assessment results. These COCs, which are shown in
Table 8-1, are used as the basis for this summary of the marine HHRA for nmarine QU B.

8. 1.2 Exposure Assessment

The purpose of the exposure assessnent is to identify human receptors potentially at risk and
estimate the type and magnitude of exposures to the COPCs identified at the site. The results of the
exposure assessnent are conbi ned with chem cal-specific toxicity information to characterize potenti al
risks

The exposure assessment process involves four steps: (1) characterizing the exposure setting, (2)
i dentifying exposure pathways, (3) cal culating exposure point concentrations, and (4) quantifying
exposure in the formof chem cal intakes.

The exposure setting for marine QU B is based on current and hypothetical future | and uses at the
site, Five human heal th exposure scenari os were eval uated: subsistence and recreational finfish
harvesting, subsistence and recreati onal sea cucunber harvesting, and subsistence shellfish
harvesting. Because the Conplex is a secure naval facility, harvesting of finfish and sea cucunbers is
assuned to occur using boats in areas outside the Conplex boundary. Sea cucunber harvesting is assuned
to be perforned by divers. Very little intertidal area suitable for shellfish collection exists at QU
B, and information to support an evaluation of this exposure scenario is linmted. The eval uati on nmade
use of the results of the caged nussel study and anal yses of sediment sanples collected in the
nearshore area off of QU A Table 8-2 summari zes the exposure pathways and site media included in
these five scenari os.

Exposure point concentrations (EPCs) are concentrations of individual chemcals to which an individua
nmay potentially be exposed for each nedium EPCs were devel oped based on EPA gui dance using data
collected at the site during the 199021991 site inspection and the 1994-1995 renedi al investigation

For these marine scenarios, reasonabl e maxi mum exposure point concentrations or RVES were used as
EPCs. RMEs are intended to provide a conservative estimate of chenical exposure, well above the
average potential exposure but within the range of possible exposures. RVES represent the highest
exposures reasonably expected to occur at a site

In nost cases, the 95 percent upper confidence limt (UCL95) on the arithrmetic mean of the Rl data is
used as the RVE, However, for a few chemcals only linmted data were collected and | arge variability
in the reported results led to a conputed UCL9S exceedi ng the naxi mum reported concentration. In these
cases, the maxi numreported concentrati on was used as the RMVE

Toxicity information for arsenic is based on ingestion of inorganic arsenic. However, an assessnent of
potential health risks fromconsunption of seafood from Puget Sound notes that as little as 1 percent
of the arsenic present in marine tissues typically occurs in the inorganic form the renai nder exist
in organic forns, which are considerably less toxic. The HHRA used the conservative assunption that 10
percent of the arsenic concentrations reported iii marine tissues represented inorganic arsenic

The EPCs used for the chem cals of concern for nmarine tissues are summarized in Tables 8-3 through
8-5. The EPCs used for marine sedinent assuned to be incidentally ingested with shellfish and English



sole are shown in Tables 8-6 and 8-7.

A survey of seafood ingestion in two Puget Sound area Tribes, the Tulalip and Squaxi n, provided the
best information available at the tine the risk assessment was perforned for assessing potential risks
from seaf ood consunption. This survey was conducted shortly before the publication of the draft 011 B
Rl report. The 95th percentile values recorded for finfish and shellfish consunption in this survey
were used as the subsistence finfish and shellfish ingestion rates in the risk assessnent. The results
of a study of seafood consunption by Al askan natives were used to estimate sea cucunber ingestion
rates

It was assunmed that only one- half of the ingested finfish and shellfish would be collected in the
inlet to partly account for the fact that there are many | ocations besides Sinclair Inlet in the area
wher e seaf ood can be col |l ected. However, based on the | ower frequency of harvest expected for sea
cucunber, all of the ingested sea cucunber was assurmed to be collected fromthe inlet

Tabl e 8-8 summari zes the exposure paraneters used in performng the HHRA for marine QU B
8.1.3 Toxicity Assessment
The toxicity assessment involves:

. Hazard identification, which weighs the avail abl e evidence of the potential adverse
effects of chenicals on exposed individual s

. Dose-response assessnent, which estinmates the rel ati onship between the magnitude of
exposure to chenmicals and the likelihood or severity of adverse effects

The primary conponent of hazard identification is the assenbling of a toxicol ogical sumrary consisting
of toxicity profiles for the COPCs for the site. These profiles include cheni cal -specific information

regarding the potential for exposure, pharmacokinetics, critical health —effects, and the relationship
of these effects to chemical exposures

The dose-response assessnent is intended to quantify the correlation between the nagni tude of chem ca
exposure and potential resulting adverse health effects. This typically involves anal yses of the
severity or frequency of adverse effects and the exposure |evels at which these effects occur using
information fromthe toxicological literature. The objective of the analyses is to define dose-
response rel ationshi ps for oral ingestion, inhalation, and dernal contact.

The results of dose-response anal yses take the formof toxicity values known as reference doses (RfDs)
for noncarcinogeni ¢ (noncancer) effects and cancer slope factors (CSFs) for carcinogenic (cancer)
effects. Some chem cal s can produce both cancer and noncancer effects. Toxicity values are avail able
for the ingestion pathway for many chenmicals and are available for the inhalation pathway for sone
chem cals, but are not typically available for the dernal exposure pathway. Dermal toxicity val ues
were derived fromoral ingestion toxicity values based on EPA gui deli nes.

Noncancer effects are defined as all health effects other than cancer. For nobst noncancer effects, a
nmechani smis believed to exist that protects an exposed individual from adverse effects until a
threshol d | evel of exposure is reached. Laboratory studies are comonly used to gain insight on
threshol d val ues for specific chemcals. Athough the ultimate objective of such studies is to
establish the safe dose for a human, nost such studies are carried out on | aboratory aninmals. The
results are comonly extrapol ated to hunmans using conservative uncertainty factors to allow for

i nfluences such as individual variations in response to chemcals, together with nodifying factors
based on the perceived quality of the toxicological database for a given chem cal

Rf Ds were obtained in nost cases fromthe EPA's Integrated Risk Information System (I R'S) database. In
those cases where the I RIS database does not include RiDs for a particular chemcal, values were
obtained fromthe EPA's Health Effects Assessnent Summary Tabl es (HEAST). Table 8-9 summarizes the
toxicity data for noncancer effects.

The nechani sns | eading to the devel opnent of cancer are believed to differ fromthe nmechani sns of
noncancer effects. No safe threshold level is believed to exist for exposure to cancer-causing

chem cals, so a different formof toxicity value is associated with cancer effects. Cancer toxicity is
general ly expressed for risk assessnent purposes with a conbination of a weight-of -evidence



classification and a CSF. The wei ght-of - evi dence cl assification indicates the |ikelihood of a chem ca
causi ng human cancer based on the strength of the supporting aninal and hunan testing data. CSFs are
devel oped for those chenmicals perceived as likely to cause cancer in humans. Mdst CSFs for this risk
assessnent were obtained fromthe IR S database. Wiere the | RIS database did not include CSFs for a
chem cal, values were obtained fromthe HEAST publication. Table 8-10 summari zes the cancer toxicity
val ues.

8.1.4 Hurman Health Ri sk Characterization

Ri sk characterization integrates the results of the toxicity and exposure assessnments into a
quantitative description of potential noncancer and cancer risks. Because of fundanental differences
in the handling of noncancer and cancer effects, the respective risks are characterized separately.

Noncancer R sks

The potential for noncancer risks is evaluated by conparing the estimated i ntake of a chenical over a
specific tinme period with the reference dose for that chem cal derived for a simlar exposure period.
This conparison yields an HQ not a neasure of potential incidence or severity of effect but an index
as to whether a particular chem cal exposure constitutes a potential health risk. Individual H®

cal cul ated for each of the chemcals in cases of exposure to nultiple chemcals are added to produce a
hazard index (H).

An H less than or equal to | is interpreted to nean that no adverse noncancer health effects are
likely. An H above 1 suggests the possibility of noncancer health risk, and the degree of concern
increases with increasing H. In practice, FITs between 1 and 10 are often interpreted to suggest a

conparatively mnor risk of noncancer effects given the conservative nature of the risk assessnent
process.

Tabl e 8-11 summarizes the results of the noncancer risk characterization. The FIT conputed for
the subsistence finfisher is 12, due alnost entirely to the presence of PCBs in fish tissue.

Besi des PCBs no other chem cal has an HQ above 1 for any of the scenarios. Mercury in fish tissue, the
second- nost significant contributor to the H, has an HQ of approxi mately 0. 4.

The H for the future subsistence shellfishing scenario is 2, due primarily to PCBs and chromumin
shel I fish tissue. None of the chemcals in this scenario has an individual HQ above 1

None of the other human health scenarios has an H above |
Cancer Ri sks

Potential cancer risks are conmmonly presented as the increased probability of an individual devel opi ng
cancer during their lifetine fromexposure to cancer-causing chemcals. The resulting probabilities
are expressed as the nunber of additional cancer cases likely for a specified population in addition
to those cancers expected to occur because of existing exposures not connected with conditions at the
site under investigation. For exanple, | additional cancer case expected in a popul ation of 1,000,000
(i.e., oneinamllion) is expressed as an excess cancer risk of | x 10-6 or sinply 10-6(frequently
sinplified to IE-6 in tabular presentations).

Because of the conservati sminherent in cancer slope factors, predicted cancer risks typically
represent upper bound val ues; the actual risk is not likely to exceed the estimated risk and may be
substantially |l ower. The EPA has identified an upper limt of |0~ for excess cancer risk, while
Ecology uses a limt of 1 x 10~5

Tabl e 8-12 summarizes the results of the cancer risk characterization. The excess cancer risk for the
subsi stence finfish harvester is 5 x 10~, due alnost entirely to PCBs in fish tissue. In contrast, the
cancer risk for the recreational finfish harvester is 2 x 1 o- 5, which is bel ow the EPA gui deline
but slightly above the Ecol ogy guideline

The cancer risk for the future subsistence shellfish harvester is | x 10-4 , which is above Ecol ogy’s
gui deline and equal to the EPA guideline. Mbst of the risk is fromarsenic and PCBs in shellfish
tissue



The risk for the subsistence sea cucunber harvesting scenario is 2 x 10-5. However, the recreationa
sea cucunber scenario cancer risk is bel ow both agency gui delines.

8.1.5 Uncertainty Analysis for Hunman Heal th R sk Assessment

Various sources of uncertainty influence the results of the risk assessment process. These
uncertainties typically influence the degree of confidence in the HHRA results and are considered in
using the results to nmake appropriate choi ces about potential renediation. A qualitative sumary of
several of the primary uncertainties in the marine HHHRA for QU B i s provi ded bel ow.

A primary goal of the baseline risk assessment process is to avoid underestimating risk, for exanple,
by using conservative screeni ng met hods. Consequently, the risk assessnment results also tend to be
conservative. However, the conservative screening nmethods are not generally considered an appropriate
basis for setting cleanup | evels without further refinenent.

The subsi stence seaf ood harvesting scenario involves a nunber of assunptions likely to cause
overestimati on of potential risk. For exanple the anal ysis assunes that all sea cucunbers and hal f of
all finfish and shellfish consuned are collected fromSinclair Inlet, despite numerous alternative
sites for seafood harvesting in the area

There are at |east three major sources of uncertainty associated with the shellfish harvesting
exposure scenario. Because this scenario was a conparatively late addition to the renedia
investigations, the field work did not include any collection of naturally occurring shellfish from
the site. Instead the results of the caged nussel study conducted to support the ecol ogical risk
assessnent were adopted as the best information avail able on shellfish tissue chemcal |evels
However, the nussels were only exposed to inlet conditions for 3 nonths and were suspended 1 neter
above the seafloor and, thus, not in contact with sedinent as clans would be. A second prinary source
of uncertainty for this scenario is that only a very snall area at the Conpl ex appears to have
conditions that could support clans, and access to rmuch of this area is prohibited. Thus, the idea of
the QU B site being a significant conponent in a future subsistence shellfish consunption scenario is
highly inplausible. Athird source of uncertainty in the subsistence shellfish scenario is the use of
the results of chem cal analyses of shall ow nearshore sediments in the QU A area. These data were used
because this is the one area at QU B that appears capabl e of supporting significant nunbers of clans.

Detection limts significantly exceeding the RBSCs for individual chemcals are a common source of
uncertainty. By convention, a reported nondetection of a chemical is represented nunerically by a
val ue of one- half the detection limt in risk assessnent calculations. |If the chenical is actually
present at a concentration just below the detection lint, this convention would | ead to an
underestimate of risk. If the chenmical is not actually present or is present at a very | ow
concentration, use of one-half the detection [imt to represent the unknown concentration will
overestimate the risk. Detection limts significantly exceeded the RBSCs for PCBs and arsenic in
sedinent, two prinmary hunman health risk drivers, inplying at | east noderate uncertainty in the
results

Lack of toxicity values for some chenicals potentially could lead to a noderate underesti mate of risk
since it prevents these chemicals frombeing included in the cal cul ations.

In general, there is nmoderate to high uncertainty associated with the use of toxicity values to
represent the potential risks of chem cal exposure. In particular, although arsenic appears to be a
human health risk driver, there is significant uncertainty associated with both potential noncancer
and cancer effects of arsenic

Excl usi ve use of reasonabl e nmaxi num exposure val ues for exposure point concentrations for the narine
HHRA scenarios likely tends to noderately overestimate site risks. The assunption that the exposure
poi nt concentrations renain constant throughout the exposure duration, which ranges between 30 and 70
years, also likely noderately overestinates risk

Using results fromEnglish sole tissue to represent all varieties offish consumed by a seaf ood
harvester likely introduces noderate uncertainty. The nost probable outconme is an overesti mate of risk
since an actual seafood diet would Iikely include species such as salnon that tend to spend | ess tine
in contact with sedi nent than sol e and, hence, can be expected to have | ower chem cal |evels.

The assunption that risks fromvarious chenmcals are additive is an oversinplification. In some cases



the effect of one chenical can increase the effect of another chem cal (synergisn) while in other
cases one chenical may suppress the effect of another (antagonisn

Overall there is a low probability that the actual risks were underestinated and a high probability
that risks were overestimated

8.2 ECOLOE CAL R SK ASSESSMENT

The primary conponents of the QU B ecol ogical risk assessment were eval uations of the potentia
effects of exposure to site conditions on four categories of indicator aninals

e Benthic invertebrates
e Shellfish

e Bottomdwel ling fish
e Marine birds

EPA gui dance suggests that the record of decision focus on a subset of the COPCs typically identified
during the risk assessment process. This subset, comonly referred to as the chem cals of concern or
COCs, is made up of those COPCs that are the greatest causes of risk. The QU B ecol ogi cal risk
assessnent did not explicitly identify a set of COCs. However, the risk assessnent findings suggest
that the primary risk contributors for each of the four prinmary ecol ogical risk assessment conponents
are those chemicals shown in Table 8-13. For nmarine sedinent, the COCs are those chenmicals that nost
frequently exceeded regulatory or biological effects criteria. For nussels, English sole, and narine
birds, the COCs are those chenicals that had an associ ated hazard quotient greater than 1

8.2.1 Benthic Invertebrates

Three separate techni ques were used to assess potential risk to marine life living in or on marine
sedi ment. Concentrations of chem cals neasured in sedi ment sanples were conpared to regul atory
criteria. The results of bioassay tests were evaluated in which three different marine species were
exposed to sedinents. Surveys of narine life actually living in sedinments at the site were conpared to
a survey perforned at a relatively undisturbed |location in the central inlet approximately 1 mle

sout hwest of Moring G

A variety of organic and inorgani c chemicals have been found to be present in Sinclair Inlet sedinents
at concentrati ons exceeding regulatory criteria. Table 8-14 summari zes the findings for the sedi nent
CQCs, bi s(2-ethyl hexyl) phthal ate, copper, nercury, PCBs, and zinc. Mercury is found at concentrations
exceedi ng the Washington State S@ val ue t hroughout rmuch of the inlet. The highest neasured
concentrations of the other sedinment COCs generally occur in the vicinity of the Naval Conpl ex.

The results of bioassay tests on 34 sedi nent sanples showed that despite evidence of chenica
contamination, the sedinents in the inlet pose relatively little risk to standard test species. Qut of
the 34 sedinent sanples, 19 had no adverse effects on the test species. Mnor adverse effects were
found for 15 of the sanples. There was no apparent difference in the results for sanples collected in
the immediate vicinity of the Conplex and those collected in nore distant parts of the inlet.

The abundance and variety of benthic community species actually living in narine sedinent adjacent to
t he Naval Conplex were conpared to nmore distant areas of Sinclair Inlet. Awde variety of statistica
nmeasures were cal cul ated and used in this conparison, such as species richness, trophic index, and
species diversity. For several neasures, there was no apparent difference between survey |ocations at
the Conplex and in other parts of the inlet. The overall conclusion is that there is linmted evidence
of nodest inpact to the benthic community at the Conplex. Chemical contamination is likely a
contributor to the observed i npact, but there is also evidence that elevated | evels of carbon in the
sedinents may be a nore significant cause of stress. Wthin the Naval Conpl ex di sturbance of the

sedi ments caused by the novenments of naval vessels likely also has an inpact on narine species |iving
in or on the sedinent.

Because of uncertainties, such as in the actual availability to narine life of chem cals in sedinent,
direct tests of biological effects, such as bioassays and benthic comunity studies, take precedence

under the State SVB over sedi nent chem cal neasurenents in interpreting potential site risks. At QU B,
whil e chemical contamination is found, direct biological testing shows relatively little evidence of

i mpact. The overall conclusion of the evaluation of benthic invertebrates is that conditions at QU B

pose at nost a relatively mnor threat to these mari ne species



8.2.2 Shellfish

A caged nussel test was conducted during the renedial investigation to evaluate potential risks to
shell fish and simlar narine species. Young mussel s were suspended above the seafloor in severa
locations in Sinclair Inlet and at a reference |ocation for a period of 3 nonths (Figure 6-7). At the
conpl etion of the test, physical parameters, such as individual nmussel survival and growh, were
recorded and chemical anal yses were performed on the nussel tissues.

As shown in Table 8-13, the two COCs identified for nussels are chrom um and sel enium Table 8-15
presents the chem cal concentrations found in the Sinclair Inlet sanples for the mussel COCs. RVE
concentrations representing the high end of the potential concentrations expected based on neasured
tissue levels are conpared to toxicity reference val ues, which are chenmical |evels previously shown to
lead to adverse effects in |laboratory studies

Al nost all of the individual nussels survived at all test locations. Wile there was sone variation
between the Sinclair Inlet stations and the reference station in the physical paraneters neasured at
the end of the caged nussel test, the results were generally inconclusive.

The overall conclusion is that while nussels were prone to accunmul ate nore chenicals in their tissues
in Sinclair Inlet than in the reference location, inlet conditions overall posed only mninmal risk

8.2.3 Bottom Dwel l'ing Fish

English sole, a commonly used test species, were collected fromSinclair Inlet and a reference

|l ocation as the basis for evaluating potential risk posed by conditions at QU B to bottomdwel | ing
fish. Chemical analyses on tissue sanples fromthe sole were used to evaluate the extent of

bi oaccunmul ati on of chemcals. In addition, livers fromthe sole were exanined for evidence of |esions
commonl y associated with contact with contam nated sedi nent.

Tabl e 8-16 presents the results of the anal yses of English sole tissue sanples. RVE tissue
concentrations for the English sole COCs antinony, chromum and |ead are conpared to toxicity
ref erence val ues.

Very few | esions were found in livers fromthe English sole collected in Sinclair Inlet. The frequency
of liver lesions is conparable to that found in relatively undevel oped portions of Puget Sound

Overall the conclusion of the English sole evaluation is that there is very little evidence of the
types of stress which trigger the devel opnent of liver |esions, but sone indication of limted risk to
bottomdwel ling fish fromantinmny, chronmium and | ead

8.2.4 Marine Birds

The last prinmary elenent in the ecological risk assessment for QU B consisted of nodeling to eval uate
potential risks to marine birds consum ng prey species characteristic of conditions at QU B, ingesting
seawater, and incidentally ingesting narine sedinment. Two bird species, the surf scoter and pigeon
guillenot, were used in this nmodeling work. The surf scoter was used to represent shellfish-eating

bi rds, while the pigeon guillenot represented fish-eating birds. Results of analyses of the QU B
nmussel and English sole tissue sanples were used, together with sedinent and inlet water sanple
results, as the basis for the nodeling

Besi des the marine bird nodeling perforned for QU B, a separate set of nodeling done previously was
also reported with the QU B risk assessnent. This earlier nodeling work represented a prelimnary
eval uation of possible risks to spotted sandpi per fromconditi ons observed at Cperable Unit A at the
sout hwest end of the Naval Conpl ex.

The assunptions associated with the earlier sandpiper nodeling are highly unrealistic. For exanple,
the earlier nodeling utilized sediment data collected prior to the renedial action carried out at that
site and al so assunmed that the sandpi per woul d forage exclusively at the very linted beach area at QU
A. Consequently, while the earlier nodeling initially suggests a pronounced risk to sandpi pers from
inorganics in sediment and prey species, the nodeling results are not representative of current site
conditions or |ikely sandpi per behavior and are not a sound basis for renedial action. However, for
the sake of conpleteness the results of the sandpi per nodeling are presented together with the surf
scoter and pigeon guillenot results in Table 8-17. The results for the surf scoter and pi geon



guill enot suggest a limted potential for risk, although conparison of nodel paraneters with
condi tions at background areas suggest the actual risks are m nor

8.2.5 Uncertainty Analysis for Ecol ogi cal R sk Assessment

As di scussed above for the human health risk assessnment, there are nunerous sources of uncertainty
associ ated with ecol ogi cal risk assessment that should be taken into consideration in interpreting the
assessnent results. Exanples are sunmarized bel ow of sone of the primary apparent sources of
uncertainty in predicting ecol ogical risk

One potential source of uncertainty that can effect any risk assessnent conponent that relies on
sedinent sanpling is the difficulty of collecting representative sanples. For exanple, use of single
grab sanpl es for chem cal anal yses and bi oassays tends to mask the effects of natural variability in
t he environnent.

Limtations in available toxicity information for some chem cals can | ead to noderate uncertainties.
For exanple, lack of specific toxicity values may prevent certain chemcals frombeing included in
risk calculations and even inconplete or otherwise limted information tend to reduce the reliability
of results. These effects contributed significant uncertainty to several of the ecological risk
assessnent conponents, including the analyses of risks to the benthic comunity, caged nussels, and
English sole, as well as marine bird food-chain nodeling



Table 8-1

Human Heal th Chemi cal s of Concern

Chem cal

of Concern

Human Heal th Scenari o

Fi nfi sher

Sea

Cucunber Harvester

Shel | fi sh
Har vest er

Subsi st ence

Recr eat i onal

Subsi st ence

Recreat i onal

Subsi st ence

PBCs

Bi s(2- et hyl hexyl ) pht hal at e

Hept achl or

Aldrin

Benzo( a) pyr ene

Mer cury

Arseni c

Chrom um

Sel eni um

Not e:

PCB: Pol ychl ori nated bi phenyl

Tabl e 8-2
Human Heal th Exposure Scenari 0s
Scenari o I ngesti on of I ngesti on of Der mal Cont act
Chemical s in Tissue Chemicals in with Chem cal s
Sedi nment i n Sedi nent
Fi nfi sher Subsi st ence L 1 1
Recr eat i onal 1
Sea Cucunber Harvester Subsi st ence L L 1
Recr eati onal 1
Shel | fi sh Harvester Subsi st ence 1 1 !
Table 8-3
Summary of Chem cal s of Concern and Exposure-Point Concentrations
for Missel Tissue
Cheni cal of Concern Concentrati on Detected Frequency of Exposur e Poi nt Statistical
(my/ kg wet wei ght) Det ecti on Concentration (ng/kg Measur e
wet wei ght)
M ni num Maxi mum
Arocl or 1254 0. 0092 0.021 9/ 12 0.021 Maxi mum
Mer cury 0.01 0. 02 12/ 12 0.0193 UCL95
Arsenic 0. 42 0.92 12/ 12 0. 0586 UCL95
Chr om um 0.5 1.9 12/ 12 1.12 UCL95
Sel eni um 1.01 1.1 12/ 12 1.05 UCL95
Not es:

ng/ kg - mlligram per kilogram
UCL95 - 95 percent upper confidence limt




Table 8-4
Summary of Chem cal s of Concern and Exposure-Point Concentrations
for English Sole Tissue (Fillets)

Concentration Detected Frequency of Exposur e Poi nt Statistical
Cheni cal of (my/ kg wet wei ght) Det ecti on Concentration (ng/kg Measur e
Concern ] ] wet wei ght)
M ni mum Maxi mum

Arocl or 1260 0. 0297 0.214 20/ 20 0.2 UCL95
Bi s(2- 0. 64 1.4 2/ 20 1.4 Maxi mum
et hyl hexyl ) pht hal at e
Hept achl or 0. 0005 0. 0034 11/ 20 0. 00215 UCL95
Aldrin 0. 0004 0. 001 10/ 20 0. 001 Maxi mum
Mercury 0.03 0.05 20/ 20 0. 0382 UCL95
Chr om um 0. 06 0.33 12/ 20 0. 126 UCL95

Not es:
ng/ kg - milligramper kil ogram
UCL95 - 95 percent upper confidence limt

Table 8-5
Summary of Chem cal s of Concern and Exposure-Point Concentrations
for Sea CQucunber Tissue

Concentration Detected Frequency of Exposur e Poi nt Statistical
Cheni cal of (my/ kg wet wei ght) Det ecti on Concentration (ng/kg Measur e
Concern wet wei ght)
M ni mum Maxi num
Total PCBs 0. 0015 0. 056 29/ 29 0. 0482 UCL95
Benzo( a) pyrene 0. 0000002 0.0043 25/ 29 0. 00169 UCL95
Arseni c 0.11 2.44 29/ 29 0.0978 a UCL95

a Concentration derived fromO0.1 tines nmeasured arsenic concentrations in tissue, based on | ower toxicity of
organic forms of arsenic.
Not es:
ng/ kg - milligramper kil ogram
PD - pol ychi ori nated bi phenyl
UCL95 - 95 percent upper confidence limt
Table 8-6
Summary of Chem cal s of Concern and Exposure-Point Concentrations
for Marine Sedi ment Associated with Shellfish

Concentrati on Detected Frequency of Exposur e Poi nt Statistical
Cheni cal of (my/ kg wet wei ght) Det ecti on Concentration (ng/kg Measur e
Concern wet wei ght)
M ni mum Maxi num

Total PCBs a 0.034 1.7 37/ 86 0. 393 UCL95
Bi s(2- et hyl hexyl) 0. 26 40 59/ 86 2.65 UCL95
pht hal at e

Benzo( a) pyr ene 0. 026 9.7 81/ 86 0.923 UCL95
Arseni c 4 111 83/ 86 28.4 UCL95
Chrom um 24. 4 168 86/ 86 69. 4 UCL95

a Reflects historical sedinent PCB anal yses, not 1999 to 2000 focused sedi nent PCB sanpli ng.
Not es:

ng/ kg - mlligramper kilogram PCB - polychlorinated biphenyl UCL95 - 95 percent upper confidence limt



Table 8-7
Summary of Chem cal s of Concern and Exposure-Point Concentrations
for Marine Sedi ment Associated with English Sol e

Concentration Detected Frequency of Exposure Poi nt Concentration Statisti cal
Cheni cal of (mg/ kg wet wei ght) Det ecti on (rmg/ kg wet wei ght) Measur e
Concern
M ni mum Maxi mum
Total PCBs a 0.011 2.27 19/ 24 0.372 UCL95
Benzo(a) pyrene 0. 024 2 21/ 24 0. 815 UCL95
Arseni c 3.6 20 24/ 24 14.2 UCL95
Chr om um 27.6 97.4 24/ 24 59.6 UCL95

a Reflects historical sediment PCB anal yses, not 1999 to 2000 focused sedi nent PCB sanpling.

Not es:

ng/ kg - milligramper kil ogram

PCB - pol ychl ori nated bi phenyl

UCL95 - 95 percent upper confidence limt



Human Heal th Exposure Parameters

Tabl e 8-8

Exposur e Pat hway Par anet er Uni t Fi nfi sher Sea Cucunber Harvester Shel | fi sh
Har vest er
Subsi stence | Recreational Subsi stence | Recreationa
Common to all pat hways Exposure duration year 70 30 70 30 70
Averaging time - cancer day 25, 550 25, 550 25, 550 25, 550 25, 550
Averagi ng tinme - noncancer day 25, 550 10, 950 25, 550 10, 950 25, 550
I ngestion of chenicals Ti ssue ingestion rate g/ day 177 12.3 4.5 1.9 117
;zrine tissue Fraction ingested fromsite uni tl ess 0.5 0.5 1 1 0.5
Exposure frequency days/ year 365 365 365 365 365
Body wei ght kb 81 70 70 70 81
I ngestion of chenicals Sedi nent ingestion rate ny/ day 100 NA 100 NA 100
;gdinent Exposure frequency days/ year 365 NA 4 NA 100
Body wei ght kb 81 NA 81 NA 81
Dermal contact with Skin surface area cng 1, 900 NA 1, 900 NA 1, 900
chem cal's in sediment
Soi | -t o-ski n adherence factor ng/ cn2- event 1 NA 1 NA 1
Exposure frequency event s/ year 365 NA 4 NA 100
Body wei ght kg 81 NA 81 na 81

Not es

cn? - square centinmeter
g - grain

kg - kil ogram

ng - nilligram

NA -

not applicabl e (exposure pat hway not

eval uated quantitatively)




Table 8-9
Noncancer Toxicity Data Sunmary

I nhal ati on
O al Oral Conbi ned I nhal ati on Conbi ned
Lengt h Ref er ence Uncert ai nty/ Ref er ence Uncert ai nty/ Primary
of Dose Modi fyi ng Primary Oral Dose Modi fyi ng I nhal ati on
Cheni cal of Concern Exposure a (mg/ kg- day) Factors Target O gan ( g/ kg- day) Factors Target O gan Sour ce

Total PCBs chronic 0. 00002 300 i mmune system NA NA NA USEPA 1998

subchroni c 0. 00005 100 NA NA NA NA USEPA 1997
Bi s(2- et hyl hexyl) chronic 0.02 1, 000 l'iver NA NA NA USEPA 1998
pht hal at e
Hept achl or chronic 0. 0005 300 l'iver NA NA NA USEPA 1998

subchronic 0. 0005 300 NA NA NA NA USEPA 1997
A drin chronic 0. 00003 1, 000 l'iver NA NA NA USEPA 1998

subchroni c 0. 00003 1, 000 NA NA NA NA USEPA 1997
Mer cury (i norganic) chronic 0. 0003 1, 000 i mmune system 0. 00009 30 central USEPA 1998

nervous system

subchronic 0. 003 100 NA NA NA NA USEPA 1997
Mercury (methyl) chronic 0. 0001 10 devel opmrent al NA NA NA USEPA 1998

subchronic 0. 0001 10 NA NA NA NA USEPA 1997
Arseni c chronic 0. 0003 3 SKI'N NA NA NA USEPA 1998

subchroni c 0. 0003 3 NA NA NA NA USEPA 1997
Chrom um VM chronic 0. 003 900 none 0. 00003 300 | ungs USEPA 1998

subchronic 0.02 100 NA NA NA NA USEPA 1997
Sel eni um chronic 0. 005 3 whol e body NA USEPA 1998

subchronic 0. 005 3 NA NA NA NA USEPA 1997

a chronic exposure is longer than 7 years; subchronic is between 2 weeks and 7 years.

Not es:
ny/ kg-day - mlligram per kil ogram per day

NA - not available or not applicable
PCB - pol ychl orinated bi phenyl
USEPA - U. S. Environnmental Protection Agency



Tabl e 8-10
Cancer Toxicity Data Summary

O al Cancer I nhal ati on Cancer i ght - of - Evi dence Sour ce
Sl ope Fact or Sl ope Fact or Cd ass
Chemi cal of Concern ( g/ kg- day) ( g/ kg- day)
Total PCBs 2 2 B2 USEPA 1998
Bi s(2- et hyl hexyl) phthal ate 0. 014 NA B2 USEPA 1998
Hept achl or 4.5 4.5 B2 USEPA 1998
Al drin 17 17 B2 USEPA 1998
Benzo(a) pyrene 7.3 NA B2 USEPA 1998
Mer cury NA NA C NA
Arsenic 1.5 15 A USEPA 1998
Chr om um NA 42 A USEPA 1998
Not es:

A - human carci nogen

B2 - probabl e human carcinogen (sufficient evidence in aninals, but inadequate evidence in humans)

C - possi bl e human carci nogen

ng/ kg-day - mlligram per kil ogram per day

NA - not avail able
PCB - pol ychl ori nat ed bi phenyl

USEPA - U. S. Environmental Protection Agency




Human Health R sk Characterizati on Summary —Noncar ci nogens

Tabl e 8-11

Hazard Quoti ent

Total Hazard
Cheni cal of Concern I ngesti on of Dermal Contact with Quot i ent
I ngesti on of Chenicals in Chemicals in
Chenical s in Tissue Sedi ment Sedi ment

Subsi st ence Fi nfi sher

Total PCBs 11 0. 023 0.061 11

Bi s( 2- et hyl hexyl) 0. 076 - - - -

phthal ate

Mercury (nethyl) 0.42 - - - - 0.42

Arseni c - - 0. 058 - - 0. 058
Hazard I ndex | 12

Recreati onal Finfisher

Total PCBs 0. 88 - - - - 0.88
Hazard Index | 0.9

Subsi st ence Sea Cucunber Harvester

Total PCBs 0.15 0. 00025 0. 00067 0.16
Hazard Index | 0.2

Recreati onal Sea Cucunber Harvester

Total PCBs 0. 065 - - - - 0. 065
Hazard Index | 0.7

Subsi st ence Shel | fish Harvester

Total PCBs 0.76 0. 0066 0.018 0.78

Mercury (nethyl) 0.14 - - - - 0.14

Arsenic 0.14 0. 032 - - 0. 17

Chr omi um 0.27 0. 0078 - - 0.28

Sel eni um 0.15 - - - - 0.15
Hazard I ndex | 2

Not e:
PCB - pol ychl ori nated bi phenyl




Tabl e 8-12

Human Health R sk Characterizati on Summary —Car ci nogens

Hazard Quoti ent

Cheni cal of Concern I ngesti on of Dermal Contact with Car;l;ogralﬁ sk
I ngesti on of Chenicals in Chemicals in

Chenical s in Tissue Sedi ment Sedi ment
Subsi st ence Fi nfi sher
Total PCBs 4. 4E- 04 9. 2E- 07 2. 4E- 06 4. 4E- 04
Bi s( 2- et hyl hexyl) 2. 1E-05 - - - - 2. 1E-05
phthal ate
Hept achl or 1.1E-05 - - - - 1. 1E- 05
Aldrin |.9E-05 - - - - | . 9E-05
Benzo( a) pyr ene - - 7. 3E-06 - - 7. 3E-06
Arsenic - - 2. 6E-05 - - 2. 6E- 05
TOTAL CANCER RI SK 5E- 04 4E- 05 2E- 06 5E- 04
Recreati onal Finfisher
Total PCBs 1.5E-05 - - - - 1. 5E-05
Bi s( 2- et hyl hexyl) 7. 4E- 07 - - - - 7. 4E- 07
phthal ate
Al drin 6. 4E- 07 - - - - 6. 4E- 07
TOTAL CANCER RI SK 2E-05 - - - - 2E-05
Subsi st ence Sea Cucunber Harvester
Total PCBs 6. 2E- 06 |.0E- 8 2. 7E-08 6. 2E- 06
Arseni c 9. 4E- 06 2. 9E- 07 - - 9. 7E- 06
TOTAL CANCER RI SK 2E-05 4E- 07 3E-08 2E-05
Recreati onal Sea Cucunber Harvester
Total PCBs 1. 1E- 06 - - - - 1. 1E- 06
Benzo(a) pyrene 1. 4E- 07 - - - - 1. 4E- 07
Arsenic 1. 7E- 06 - - - - 1. 7E- 06
TOTAL CANCER RI SK 3E- 06 - - - - 3E- 06
Subsi st ence Shel | fi sh Harvester
Total PCBs 3. CE-05 2. 7E-07 7. 1E-07 3.1E-05
Bi s(2- et hyl hexyl ) - - 1. 3E-08 2. 4E- 08 3. 6E-08
pht hal at e
Benzo( a) pyr ene - - 2. 3E-06 - - 2. 3E-06
Arsenic 6. 2E- 05 1. 4E-05 - - 7. 6E- 05
TOTAL CANCER RI SK 9E- 6 2E- 7E-07 1E- 04

Not e:

PCB -

pol ychl ori nat ed bi phenyl s




Tabl e 8-13

Ecol ogi cal Chem cals of Concern
Ecol ogi cal Ri sk Assessment Conponent
Chem cal of Concern ] ] ] ] ]
Mari ne Sedi nent a Missel s b English Sole b Marine Birds b
Ant i nony 1
Arsenic 1

Bi s(2- et hyl hexyl)
pht hal at e

Cadmi um

Chr om um

Copper

Endrin

Endrin ketone

Lead

Mer cury

PCBs

Sel eni um

Zi nc

a Marine sedinent chemnicals of concern are chem cals that nost frequently exceeded regul atory or biol ogical

effects criteria.

b Mussel, sole, and marine bird chem cals of concern are chemicals with a hazard quotient greater than 1.
Not e:
PC - pol ychl ori nated bi phenyl
Tabl e 8-14
Summary of Chem cals of Concern in Marine Surface Sediment at Naval Conpl ex
Concentration Detected Sedi nent
( o/ kg) Quality Nunmber of
_ ] Frequency of St andard S
Chemi cal of Concern M ni mum Maxi mum Det ecti on (ny/ kg) Exceedances

Bi s(2-ethyl hexyl) phthalate a |5 1, 290 59/ 86 47 16

Copper 19 1,700 86/ 86 390 15

Mer cury 0.15 6.5 88/ 88 0.41 78

PCBs a 2. 263 54.8 37/ 86 12 12

Zinc 56. 8 7, 390 86/ 86 410 34

a Concentrations normalized to organic carbon (OQ);

Not es:

ng/ kg - mlligrans per kil ogram

PCB -

pol ychl ori nat ed bi phenyl

S - sediment quality standard

units are ng/ kg CC




Tabl e 8-15

Summary of Chenicals of Concern in Miussel Tissue
Concentration Detected Reasonabl e Toxicity
(rmg/ kg) Fr equency Maxi mum Ref er ence
] ] of Exposur e Val ue Hazard
Chemi cal of Concern M ni mum Maxi mum Det ect i on (ng/ kg) (ny/ kg) Quot i ent
Chr om um 0.5 1.9 12/ 12 1.1 0. 28 3.9
Sel eni um 0.91 1.1 12/ 12 1.1 0.55 2
Hazard I ndex (all nodel ed chem cal s) 8.6
Not e:
ng/ kg - milligramper kil ogram
Tabl e 8-16
Summary of Chenicals of Concern in English Sole Tissue
Concentration Detected Reasonabl e Toxicity
(rmg/ kg) Fr equency Maxi mum Ref er ence
] _ of Exposur e Val ue Hazar d
Cheni cal of Concern M ni mum Maxi mum Det ecti on (mg/ kg) (gl kg) Quot i ent
Ant i nony 0.5 0.5 1/12 0.31 0.03 10
Chr om um 0.27 0.74 6/ 12 0. 37 0.28 1.3
Lead 0.31 1.2 12/ 12 0.93 0.49 1.9
Hazard I ndex (all nodel ed chenical s) 14
Not e:

ny/ kg -

mlligramper kil ogram




Tabl e 8-17

Summary of Chemicals of Concern for Marine Birds

Conposi t e Dosage
( g/ kg- day) Toxicity Reference Hazard Quoti ent
Chemi cal of Concern Val ue (ng/ kg-day)
Mean RIVE Mean RVE
Surf Scot er
Cadm um 0.15 0.17 0.14 1.1 1.2
Mer cury 0. 0089 0.01 0. 0045 2.0 2.3
Hazard I ndex (all nodel ed chem cal s) 5.1 5.6
Pi geon Qi l | enot
Arseni c 0.95 1.2 0.38 2.4 3.1
Endrin 0. 0013 0. 00055 0. 00055 2.7 1.1
Endrin ketone 0. 0011 0. 0004 0. 0005 2.3 0.8
Mer cury 0.01 0. 012 0. 0045 2.3 2.7
Hazard Index (all nodel ed chem cal s) 12 10
Spotted Sandpi per
Arseni c 4.5 5.4 0.38 11.2 13.6
Cadm um 0.9 1.7 0.14 6.4 11.9
Copper 30 45 24. 7 1.2 1.8
Lead 17 24 2.5 6.8 9.6
Mer cury 0.13 0.21 0. 0045 28.3 47.0
Zinc 210 310 200 1.1 1.5
Hazard I ndex (all nodel ed chem cal s) 57 88
Not es:

ng/ kg-day - mlligram per kil ogram per day

RVE - reasonabl e nmaxi mum exposure




9.0 REMEDI AL ACTI ON OBJECTI VES
9.1 NEED FOR REMEDI AL ACTI ON

Limted contact with marine sedi nent and occasi onal consunption of conmon seafood species from
Sinclair Inlet do not appear to constitute significant human health risks. The nost significant
finding of the risk assessment is that unacceptable risks are posed to subsistence seafood harvesters
relying on seafood collected in Sinclair Inlet as a principal conponent of their diet. These risks are
primarily fromthe presence of PCBs in tissues of bottomdwelling fish. Subsistence consunption of
seafood with el evated | evel s of PCBs coul d expose a person to a chance of both cancer and noncancer
health effects

Al t hough nercury has been found at concentrati ons above the State cleanup screening | evel of 0.59
ng/ kg in marine sedi ments throughout much of Sinclair Inlet, a wide variety of marine studies
conpleted during the Rl indicate little or no ecol ogi cal or human health risk from mercury.

Since the QU B risk assessnent was conpl eted, additional infornation has becone avail abl e show ng t hat
mercury levels in rockfish, especially older fish, tend to be considerably higher than have been
neasured in English sole. This may be because rockfish live | onger than sole and can accumul ate
chemcals for a longer tine. The Kitsap County Health Departnent has issued an advi sory recomendi ng
agai nst consunption of rockfish fromthe inlet, and the recent findings are a source of concern. A
study of rockfish tissue by Washington State Fish and Wl dlife found sone nmercury concentrations
greater than 1 ng/kg. U S Food and Drug Adninistration guidelines require that action be taken to
prevent human consunption of fish with concentrations above 1 ng/ kg.

El evated levels of a variety of chemicals are found in the surface nmarine sedinents of Sinclair Inlet.
However, the results of the ecological risk assessment suggest that chemcals in inlet sedinments pose
only alimted threat to marine life and seabirds preying on narine species. The ecol ogi cal risk
assessnent did not confirmthe need for renedial action. Some areas that have sedi ment concentrations
of several key inorganic and organic chenicals exceeding the S@ and that are col ocated or adjacent to
areas with mnor adverse bioassay results nmay be renediated as part of a human-healt h-based cl eanup
program In these |ocations, an inprovenent in ecological health is expected.

The results of the baseline human health risk assessnent indicate that potential |ong-termrisks
associated with fish tissue contamination in Sinclair Inlet are above acceptabl e | evel s defined under
both the state (MICA) and federal (Superfund) regul ations. The response action selected in this RODis
necessary to protect the public health or welfare or the environnent fromactual or threatened

rel eases of hazardous substances into the environment. Such a release or threat of release nmay present
an i mm nent and substantial endangernent to public health, welfare, or the environment. Consistent
with the NCP, EPA policy, and MICA renedial action is warranted to address these potential risks.

9.2 REMEDI AL ACTI ON OBJECTI VES

Based on the risk assessnment, the follow ng renedial action objectives (RACG) were devel oped for
mari ne OU B

. Reduce the concentration of PCBs in sedinments to bel ow the m nimum cl eanup | evel (MCUL
defined in Section 9.3) in the biologically active zone (0-to 10-cmdepth) within marine
QU B, as a neasure expected to reduce PCB concentrations in fish tissue

. Control shoreline erosion of contamnated fill material at Site 1

. Sel ectively renove sediment wi th high concentrations of nmercury col ocated with PCBs
9.3 M Nl MUM CLEANUP LEVELS, ACTION LEVELS, AND LONG TERM CLEANUP GQALS

This section describes the mninumcleanup | evels, action |levels, and long-termcleanup goals for the
remedi al alternative selected for narine QU B

. The MCULs represent site-specific concentration linits to protect human health and the
envi ronnent, conditioned by site-specific circunstances (e.g., sensitive habitats,
engi neering feasibility, and cost). Achievenent of the MCUL in shall ow sedi ment (O-to
10-cm depth) signals conpliance with the first RAO |Iisted above



. Action levels are based on a nunber of factors described bel ow and have been set to
define areas of sedinments for active renediation and to devel op renedi al action
al ternatives.

The concept of area-weighted averaging is widely used in sedinent managenment and is integral to the
foll owi ng di scussion. An area- weighted average sedi ment concentration is sinmlar to a sinple
arithnetic average of the neasured val ues, except that each individual measured value is weighted in
proportion to the sedinment area it represents

The rel ationship of these criteria to one another and the way in which they are used to define
elenents of the remedial action (eg., active renediation and nonitoring) are described in the
foll owi ng subsections

9.3.1 Mnimm d eanup Level s (MCULS)

The primary neasurabl e objective for the cleanup of PCBs in QU B sedinents is the MCUL of 3 mg/ kg CC
as defined by nodeling results for natural recovery. The Washi ngton State sedi ment nmanagenent
standards (SMB) define a reasonable tinmeframe for achieving cleanup levels as | ess than 10 years. The
current area-wei ghted average concentration of PCBs in sediments within QU B is approximtely 7.8
ng/ kg OC. Imrediately following cleanup and as a result of active remediation, the area-weighted
average concentration of PCBs in sedinents within QU B will decrease to approximately 4.1 mg/ kg OC.
Nat ural recovery is expected to further reduce PCB concentrations over time, primarily as a result of
nat ural deposition of clean sedinments that is occurring in Sinclair Inlet. Natural recovery nodeling
predicts that the MCUL of 3 nmg/ kg OC can be achieved within the 10-year tineframe. The assunptions
used in the natural recovery nodeling are docunented in the adm nistrative record

Achi evermrent of the MCUL signals conpliance with the RAOto “reduce the concentration of PCBs in
sedi ments to bel ow the m nimum cl eanup level in the biologically active zone (0-to 10-cm depth).”

9.3.2 Action Levels

Action | evel s have been set to define areas of sediments for active renmedi ation and to devel op the
remedi al action alternatives. The action |levels are sunmarized in Table 9-1. These action |levels were
devel oped based on consideration of the follow ng factors:

. Whet her the action levels will result in QU B sedi nents achi eving established and
antici pated sedinent quality goals, considering the effects of natural recovery

. Whet her the action levels are consistent with actions being contenplated for other
mari ne sedi ment cl eanups in the region

. Whet her the action |evels are cost effective, optimzing the reduction of risk for the
noney spent

. Whet her inplementation of cleanup actions at the action levels is practicable
consi dering the technical challenges of renediating | arge vol unes of sedinent

Action Levels for PUBs

Action levels for PCBs are based on the carbon-normalized total PCB concentrations in surface
sedinents (i.e., the sumof the concentrations of all PCB congeners, divided by the organic carbon
concentration). Taking action to renedi ate sedi nents contai ning PCBs above a given action level wll
result in a reduction in the area- wei ghted average PCB concentrations in surface sedinents. It is
assuned that, over tine, reductions in area- wei ghted average PCB concentrations in surface sedi nents
will result in a corresponding decrease in both marine tissue PCB concentrations and the resultant
predi cted human health risk

Devel opnent of action levels for dredging of PCBs in sedinents included an anal ysis of the costs
associated with the relative risk reduction that would be anticipated. The rel ative cost-effectiveness
of dredging to successively |ower action |levels was defined as the increnental reduction in area-

wei ght ed average PCB concentrations divided by the increnmental volune of sedinent requiring dredging.
The rel ative cost-effectiveness decreased significantly at PCB action |evels below 14 ng/ kg OC. A PCB
action level of 12 ng/kg OC was selected to identify areas of sedinment to be dredged, which provides a



degree of conservatismbel ow the cost-effectiveness threshold. The PCB action |level of 12 ng/kg OCis
consistent with the Washington State SQS criterion and generally falls within the range of other
regi onal nmarine sedi ment cleanup actions.

Dredgi ng and di sposal is not considered cost-effective at PCB | evel s bel ow 12 ng/ kg OC. However

addi tional |ower cost actions were considered to address areas of internediate PCB concentrations and
acconplish further risk reduction in response to resource agency concerns. A PCB action |evel of 6
ny/ kg OC was selected to identify areas of sedinent in which enhanced natural recovery actions woul d
be consi dered (as acconplished by thin-layer capping). This action level is an internedi ate val ue
between the dredging action-1evel and reference-area concentrations and is consistent with criteria
reportedly under consideration by resource agenci es. However, as explained in Section 10, navigati ona
requi renents of the Naval Conplex restrict the areas in which thin-layer capping can be inplenented.

These action levels for PCBs are designed to address the areas in which remediation will provide the

greatest reduction of risk for the noney spent. Conbined with incidental renmoval of PCBs acconplished
by the pl anned navi gati onal dredgi ng and considering the effects of natural recovery, renediation of

PCBs at these action levels is predicted to result in attainment of the MCUL of 3 ng/kg OC within 10

years.

Action Level for Mercury

The remedi al action objective for mercury is to selectively renove sedi nents containi ng the hi ghest
concentrations of mercury that are colocated with el evated PCB concentrations. Existing mercury
concentrations in sedinments will be reduced as a result of remediating PCBs, because many of the areas
of sedinent with the highest nercury | evels coincide with areas where PCBs exceed the renedial action
level s. By focusing additional mercury remnediation on areas containing el evated concentrati ons of both
nercury and PCBs, the greatest overall risk reduction can be achieved

The Navy, Ecol ogy, and EPA sel ected a conbined action |level of 3 ng/kg nercury and 6 ng/ kg OC PCBs to
acconplish the remedi al action objective for mercury. Applying this action |evel, sedinment nanagenent
units woul d be dredged in which mercury concentrations exceed 3 ng/ kg and PCB concentrati ons exceed 6
ng/ kg OC. This action | evel was devel oped after analyzing the spatial distribution of both mercury and
PCBs and considering the areas already targeted for cleanup as a result of the PCB action levels. This
action level was based prinmarily on the practicability of renediating the additional volunme of
sedinents. At lower action levels, constraints on access to dredging areas and limtations on the
construction season for in-water work rendered the additional cleanup work inpracticable.

Use of Action Levels in Developing A ternatives

Remedi al alternatives were devel oped based on inplenmenting the action |levels, using the sanple results
within each sedi ment managenment unit. However, the need for active renediation wthin each specific
sedi nent nmanagenent unit is determ ned on a case-by-case basis by considering such practical factors
as vessel noorage requirenents, depth requirenents in navigational areas, slope stability

consi derations, and safety issues. These consi derations are discussed further in Section 10.

9.3.3 deanup Goals

MICA establishes that if the risk-based cleanup goals are | ess than natural background, enforcenent
will be at the natural background |evel. MICA acknow edges that sone persistent organic conpounds
(e.g., PCBs) are found in surface soils and sedi ment throughout nuch of the state as a result of the
gl obal use of these substances.

Insufficient informati on was avail able to devel op defensible risk-based cl eanup goals within the
tineframe of this early action ROD. Until such a risk-based goal can be devel oped the conservative
approach of basing cleanup goals for both sedinent and fish tissue on reference-area concentrations
(i.e., natural background) has been adopted, consistent with MICA. Use of reference-area
concentrations is protective of human health, as this will result in no excess cancer risk, conpared
t o background conditions, and no increased potential for noncarcinogenic health effects, conpared to
background conditi ons.

For PCBs in fish tissue (as represented by English sole), the cleanup goal is the reference-area
concentration of 0.023 ng/kg wet weight. This reference- area concentration represents the 90th
percentile concentration of PCBs in English sole collected from nonurban enbaynents.



For PCBs in Sinclair Inlet sedinents, the cleanup goal is the reference-area concentration of
1.2 ng/ kg COC, based on an area-wei ghted average. The reference-area concentration represents the 90th
percentile concentration of PCBs in sedinents collected from approved Puget Sound reference areas.

These | ong-term cl eanup goal s represent a conceptual target condition for all of Sinclair Inlet
sedinents and fish tissue and represent ideal “clean” conditions (i.e., no acute or chronic adverse
bi ol ogi cal effects and no significant human health threat). Mnitoring of sedinents and fish tissue
will continue even if the RAGs are achieved until either of the cleanup goals is net, or the Navy,
Ecol ogy, and the EPA agree that the nonitoring programis no |onger providing useful information

Table 9-2 presents the MCULs and cl eanup goals for QU B. Renedial alternatives were devel oped for
marine QU B with the objective of attaining these MCULs and contributing to neeting the cl eanup goal s



Table 9-1

Action Levels for Marine QU B Sedi nents

Chem cal of

Response Action

Action Level a

Basi s of

>3 ng/ kg mercury

Concern Det er mi nati on
PCBs Dredgi ng and di sposal or in >12 nmg/ kg OC PCBs Rel ative risk reduction
situ cappi ng Sedi nent quality standard
PCBs Enhanced natural recovery >6 nmg/ kg OC PCBs Resour ce agency concern
and relative risk
reduction
Mer cury Dr edgi ng and di sposal >6 ng/ kg OC PCBs and Resour ce agency concern

and practicability

a Exceptions are noted in Section 10.

Not es

ng/ kg OC - mlligram per kil ogram organic carbon
PCB - pol ychl orinated bi pheny




Table 9-2

M ni mum d eanup Level s and Long- Term d eanup Coals for Marine QU B

Chem cal of MCUL Basi s of Poi nt of Cl eanup Goal Basi s of Poi nt of
Concern Det erm nat i on Conpl i ance Det erm nati on Conpl i ance
Sedi nent s
Total PCBs 3 ng/ kg OC (based Nat ural recovery Bi ol ogically 1.2 ng/ kg CC 90t h percentile of Bi ol ogical ly

on the area-
wei ght ed aver age)

nodel i ng

active zone (0 to
10 cm) narine QU B

(based on the
ar ea- wei ght ed
aver age)

ref erence- area
concentrations

active zone (0 to
10 cnm) Sinclair
I nl et

Fi sh Ti ssue

Total PCBs — -- -- 0. 023 ny/ kg wet 90t h percentile of English sole from
wei ght ref erence- ar ea Sinclair Inlet
concentrations
Not es:

-- not applicable
cm- centineter

MCUL - ninimum cl eanup | evel
ng/ kg - mlligram per kilogram

OC - organic carbon

PCB - pol ychl ori nated bi phenyl




10. 0 DESCRI PTI ON OF ALTERNATI VES
10.1 BASI S FOR DEVELOPMENT OF ALTERNATI VES

This section describes the approach that has been taken to devel op and eval uate a range of viable
alternatives for renmediation of nmarine sedinments at QU B. Included is a brief discussion of the
alternatives considered in the draft FS, a sunmary of key infornation obtained since publication of
the draft FS, and a summary of how the list of alternatives has evolved as a result of the new
information,

10.1.1 Alternatives Evaluated in the Draft Feasibility Study

The draft FS presents a broad spectrum of renmedi al technol ogi es screened for potential applicability
to the remediation of marine sediments at OJ B. Based on eval uations of effectiveness
inplenentability, and cost, certain renmedial technol ogies were elimnated and the remaini ng

t echnol ogi es were assenbled into a range of renedial action alternatives. The renedial alternatives
were devel oped in detail and eval uated using the nine CERCLA evaluation criteria. These alternatives
wer e devel oped based on infornation available at the time the draft FS was published in April 1999
The alternatives were al so devel oped to reflect discussions between the Navy and stakehol ders during
the FS workshops hel d between Novenber 1998 and January 1999. For exanple, potential habitat
inplications of sedinent disposal nethods were noted for each alternative. Table 10-1 sunmmarizes the
alternatives considered in the draft FS. (The use of the prefix “SD'" in denoting the individua

sedi nent cl eanup alternatives is the nonmenclature used in the FS and adopted in this RCD. The proposed
plan did not use the “SD’ prefix, but the alternative nunbers remain the sane.)

10.1.2 Informati on Cbtained Since the Draft Feasibility Study

Since publication of the draft FS, several investigations have been conpleted that have inplications
for the design of the sedinment remedial alternatives. This information has resulted in a re-eval uation
of the scope of, and the viability of, the sedinment renedial alternatives presented in the draft FS
The alternatives described in this ROD have been revised to reflect the new information. These
investigations are summari zed bel ow.

St akehol der Wor kshops on Sedi ment Renedi ati on

The wor kshops put on by the Navy between Novenber 1998 and January 1999 to pronote di scussions between
the Navy and others with a stake in the Sinclair Inlet ecosystemwere quite successful in identifying
a variety of preferences regarding potential sedinment remediation. The Navy initially used these
insights to upgrade the prelimnary sedinent renedial alternatives for analysis in the draft FS
Subsequent to the draft ES, a set of criteria devel oped during the workshops as a neans of assessing
and conparing the acceptability of alternative approaches to sedinent cleanup was used to further
refine the alternatives (see Table 10-2).

Nat ure and Extent of PCB-Contam nated Sedi nents

In the draft FS, all estimates of quantities and | ocations of sedinents above the action |level were
based on an anal ysis of existing sediment chem stry data fromthe site inspection (SI) and R .
Addi ti onal sanpling and anal ysis for PCBs was conducted in support of the ES in Decenber 1998 through
January 1999. Thi s sanpling was organi zed by using available historical PCB information to divide the
area to be sanpled into feasibility study sanpling units (FSSU5). The results of the new nature and
extent data were reported in a technical nenorandumin June 1999. The following are the primary
results of this investigation

. The area in which surface sedinments exceed the PCB action |level is now estinated at
approxi mately 25 acres, conpared to the draft FS estinated area of approximtely 50
acres. (Areas where surface sediments exceed the PCB action | evel are based on the new
data shown in Figure 6-5.)

. Areas of sediment in the eastern portion of the Conplex contain PCBs at concentrations
of 6 to 12 ng/kg OC, as well as mercury at concentrations exceeding 3.0 ng/kg. The areas
in which sedinments contain el evated concentrations of both mercury and PCBs tota
approxi mately 7 acres.



. The depth of sedinent inpacted by PCBs is generally less than 3 feet, which is
consistent with the assunption in the draft ES (results of borings showi ng the vertica
extent of contamnination are shown in Figure 6-6).

. Sedi nents inpacted by PCBs extend to a greater depth in submerged nearshore fill areas
near the Site 1 shoreline (based on results fromcore 1137, as shown in Figure 6-6).
This was not accounted for in the draft ES, and special engineering neasures are
required for this area

. One under-pier area (the seaward portion of Pier D) contains PCBs above the action |eve
in surface sedinments. It was assuned in the draft FS that no under-pier dredgi ng would
occur. This assunption is still valid, for the reasons described in Section 10.3

Geot echni cal Investigation of Sedinents Ofshore from QUA

In 1999, a series of deep borings (up to 142 feet deep) were taken from sedi nents of fshore fromGCh A
in the area of the CAD facility and confined disposal facility (CDF) considered in the draft PS
(Alternatives SD4 and SD6). Sanples fromthese borings were anal yzed to eval uate their physical and
geot echni cal properties. The results indicate that the native sedinments in this area are a very soft
m xture of clays and silt that extends to depths of31 to 136 feet bel ow the nudline. The primary
inplications of these findings are:

. Construction of a containnent bermin this area (as part of a CAD or CDF cell under
draft PS Alternatives SD4 or 51) 6) would be nuch nore difficult than anticipated in the
FS. Extensive berm foundati ons and buttresses woul d be required, which would greatly
increase the cost of these alternatives. A so, extended periods would be required for
construction of the bermand to allow consolidation of underlying sedinents. This woul d
necessitate construction of the CAD or CDF over two or nore construction seasons. (The
in- water construction season is constrained by prohibited work times that are set by
natural resource agencies to protect fish mgration.) The extended construction schedul e
greatly reduces the inplenentability of these alternatives and woul d precl ude
integrating cleanup dredging with planned navigational dredging

. The soft sedinents offshore fromQU A could easily be excavated for construction of an
excavated CAD cell (or “pit CAD'). An assunption in the draft PS was that hard gl acia
till would be present in this area, and therefore the excavated CAD under Draft PS

alternatives 5A and 5B to be located in the western portion of Sinclair Inlet, on
St at e-owned aquatic |and. The exi stence of deep, soft sedinments offshore from QU A nakes
it possible to construct one or nore excavated CAD cells entirely on Navy-owned aquatic

| and.
. The results of the physical properties tests indicate that it would be difficult to
beneficially use excavated cl ean sediments froman excavated CAD cell in the nanner

described in draft FS Alternative SDSB. Al ternative SD5B assuned that a shoreline
softening structure with a sloped surface could be built along the north shoreline of
Sinclair Inlet using clean sedinments froman excavated CAD cell. A sloped surface at
intertidal elevations is a critical requirenent for habitat restoration. The physica
properties of these sedinents nmakes it difficult to use themto construct a shoreline
softening structure with a sloping surface as envisioned in the PS, and the risk of
failure of such a structure would be high

Physi cal Properties of Contam nated Sedi ments and Contami nant Mobility

In 1999, the Navy conpleted testing to evaluate the engineering properties of dredged contam nated
sediments and the potential for contami nant transport that may result from dredgi ng and di sposal of
the sedinments. The following are the prinmary results of this investigation

. Surface sedinments to be dredged can physically be characterized as soft organic silts
with high water content. The results of the physical properties tests indicate that it
woul d be difficult to construct a confined aquatic disposal (CAD) cell with a sloping
surface and that the risk of failure of a CAD cell with a sloped cap would be high. It
was assuned in the draft FS that the nearshore CAD cell under —Alternative SD4 woul d



have a sloping cap for habitat enhancenent, which is no | onger considered a viable
desi gn el enent.

. Short- termwater quality inpacts at the point of dredging and at the point of disposa
were eval uated using the dredge elutriate test, the standard elutriate test, and
associ ated nodel ing. The inpacts were generally found to be mnor. This information will
be used in the renedial design to verify that water quality requirements are met at
desi gnat ed points of conpliance (e. g., outside of a designated m xi ng zone) and to
eval uate the need for any specific control neasures during dredging and di sposal

. Long-termwater quality inmpacts at the point of disposal were eval uated using the
results of the thin- layer colum |each test. Associated chenmical transport nodeling
indicates that long- termtransport of chenicals froman excavated CAD cell constructed
of fshore of QU A would not result in any exceedances of water quality criteria

Cheni cal Characterization of Sedinments Ofshore from QUA4

In 1999, the Navy began characterization of sedinents offshore fromQU A in the newy proposed

| ocation of an excavated CAD cell. The purpose of the characterization was to determne if sedinents
excavated fromthis area woul d be suitable for open water disposal at a Dredged Material Managenent
Program (DMW) disposal site and/or for beneficial use. The testing protocol included both chenical
and biological toxicity tests as required by the DMW agencies. The results of this testing program
were as foll ows:

. Al sedinents deeper than 3 feet bel ow the nudline pass the DMW characterization
criteria and woul d be suitable for open water disposal and/or beneficial use.

. Approxi mately 4,000 cubic yards of the surface sedinments (0 to 3 feet in depth) fail the
DMWP bi ol ogi cal characterization criteria and are not suitable for open water disposa
or beneficial use.

Engi neering Evaluation of Site | Shoreline

Sedi nents inpacted by PCBs extend to depths greater than 3 feet below the mudline in the subnerged
nearshore fill areas at Site 1. This is a steep sloping shoreline area consisting of recently
deposited (since 1945) subnerged fill that contains anthropogenic debris (Figure 10-1). The southern
and eastern shoreline in this area is arnored with riprap, which extends down to about 0 feet M.LW
Bel ow the riprap, the shoreline is an unarnored fill slope that abruptly drops off to a depth of
approxi mately —40 feet MLLW Based on the sedinment boring results fromthis area, it is concluded that
any dredging of the surface |ayer of the nearshore fill is likely to expose nmore contaminated fill,
and may potentially undermine the existing riprap protection along the shoreline. Further,

navi gational requirements in this area may necessitate future dredgi ng that coul d expose nore

contami nated fill and underm ne the existing riprap protection

In the draft FS, enhanced riprap protection for Site 1 was considered under Alternative 6W. Because
any future shoreline erosion or navigational dredging at Site 1 would have the potential to re-
contanminate the marine environnment, and because of |ogistical considerations regarding vessel novenent
during the renediation, shoreline protection actions for Site | will be addressed in this ROD in
conjunction with sediment remedial actions in nearshore areas

A range of engineering approaches was evaluated to contain and isolate the eroding fill nmaterials,

i nprove slope stability, and accommodate future navigational requirenents in the Site | area.

Addi tional analysis of slope stability in this area indicates that dredging that is designed to
accomodate the future navigational requirenents on the south portion of the Site I shoreline would
result in potentially unstable conditions. Therefore, specific engineered neasures are required on the
south portion of the Site 1 shoreline to inprove slope stability. The cleanup actions for Site | will
necessarily include some conbination of dredgi ng and capping actions on the |ower portions of the

sl ope, measures to inprove slope stability, and enhanced riprap protection on the upper portions of

t he sl ope.

Mercury Cccurrence in Rockfish Tissue

As explained in Section 9, additional information has becone available indicating that nercury |evels



in rockfish tend to be higher than those neasured in English sole. Sedinents containing el evated
nmercury concentrations may be a source of the mercury found in rockfish. Many of the areas of sedinment
with the highest mercury |evels coincide with areas where PCBs exceed the renedial action |evel of 12
ng/ kg OC. To further reduce both mercury and PCB concentrations in sedinments of the inlet, several

addi tional locations with nercury concentrations above 3 nmg/ kg and PCBs between 6 and 12 ng/ kg OC have
been included in the dredgi ng components of the alternatives.

10.1.3 Al'ternatives Remaining for Consideration

Based on the conparative analysis of the marine sedinent alternatives in the draft FS, and with
consideration of the new infornmation gathered since the Draft FS was published, it has been determ ned
that several of the alternatives are not feasible. Alternatives no | onger considered feasible because
their inplenentation would be difficult are not discussed in detail in this ROD. Table 10- 3

summari zes the rationale for excluding sone of the alternatives and sunmarizes key nodifications to
the alternatives that remain. The remaining alternatives are:

e Alternative SD1—No Action

e Alternative SD2—Dredging with Upl and Landfill D sposal
e Alternative SD7—Dredgi ng with Excavated Confined Aquatic D sposal

Al ternative 5D7 was not described in the draft FS—it is a variation of Alternative SDbA wth
t he excavated CAD cell constructed on Navy- owned property instead of State-owned property.

The foll owi ng subsections describe the specific conponents of the alternatives, quantity estimates,
cost estimates, and the engi neering assunptions that were used to define the scope of the actions.

10.2  ALTERNATI VE SD1-NO ACTI ON

Al ternative SD1-No Action is included to provide a basis fromwhich to conpare the cost effectiveness
of other alternatives. This inclusion helps ensure that the consequences of no action are filly

eval uated and that instances in which no action may be appropriate are fully recogni zed, so that
needl ess renedi ati on expenses can be avoi ded when only margi nal benefits are expected.

Under this alternative, no proactive neasures would be undertaken to renedi ate concentrations of CCCs,
and no institutional controls would be inposed to reduce or prevent human exposure.

Addi tional risk reduction and mgration control for COCs would occur through natural recovery
nechani sns, primarily mxing and burial caused by deposition of clean sedinents. This alternative
woul d not include environmental monitoring to assess the effectiveness of natural attenuation, or to
verify protection of human health or the environnent.

10.3  ALTERNATI VE SD2-BREDG NG W TH UPLAND LANDFI LL DI SPOSAL
10.3.1 Description of Alternative

The prinmary objective of Alternative SD2 is to renove fromthe marine environment those sedinents with
contam nant concentrations greater than the renmedial action |evel. The dredged CERCLA sedi ments woul d
be transported upland and placed in a permtted Resource Conservation and Recovery Act (RCRA)
landfill. This alternative assumes that at all navigational sedinents would be handl ed i ndependent|y
and woul d not affect the CERCLA renediation.

Alternative SD2 includes the foll ow ng conponents:

¢ Dredging of sedinents

e Dewatering and transport of sedinents
e Disposal in a permtted RCRA landfill
« Enhanced natural recovery

e In situ capping

e Shoreline stabilization at Site |

e Mnitoring

e Institutional controls

¢ Mai nt enance

e Periodic reviews



10. 3. 2 Dredgi ng of Sedi nents
Dr edgi ng Locati ons and Vol unes

Sedinents with PCB concentrations greater than the renedial action |level of 12 ng/kg OC woul d be
removed by dredging. To address el evated mercury concentrations, sedinments would al so be dredged in
areas where mercury concentrations exceed 3.0 ng/ kg and PCB concentrati ons exceed 6 ng/ kg OC. The
deternmination of the specific areas to be dredged is based on the CERCLA FSSUs that have been

i ndependent |y characterized by chemi cal anal yses. The conceptual design for dredging i s shown in

Fi gure 10-2. The conbi ned area of sedinents to be dredged is approximately 32 acres.

The depth of sedinents containing PCBs and nmercury is approxinmately 1 to 2 feet. Therefore, a m ni num
of 2 feet of sedinent would be dredged fromthe designated areas. In offshore areas with relatively
flat bathynetric profiles, overdredging to an average 1-foot over depth is assumed. However, in
nearshore areas, the mudlines are often steep slopes which require “stair-step” dredge profiles. A
greater amount of overdredging is required to acconplish the nearshore dredge profiles. For cost
estimating purposes, the volunme of inpacted sedinments to be dredged for environnmental remediation is
estimated at 200,000 in-place cubic yards.

A dredge plan woul d be prepared as part of the renedial design to specify the designated dredgi ng
areas. The intent of the renmedial design would be to renove the najority of sediments with chem ca
concentrations greater than the renedial action |evels. However, practical constraints such as vesse
noor age requi rements, slope stability considerations, and safety issues would be taken into account
during the renedial design, and alternative FSSUs may be dredged to acconplish a simlar reduction in
area- wei ght ed average PCB concentrations. As indicated below, there are sone instances in which the
FSSUs targeted for dredging do not exactly correspond to the areas exceeding the renedial action

| evel

. FSSU F15 woul d be dredged instead of F25. This substitution is based on |ogistica
consi derations of the dredging operations and cost. FSSU F15 woul d be readily accessible
when two adjacent FSSUs (F13 and F16) are being dredged, whereas FSSU F25 will be
i naccessi bl e because of noored vessels. Relocation of these vessels would cost
appr oxi mat el y $100, 000. The PCB concentrations in sedinents fromF15 and F25 are simlar
(10.6 ng/ kg OC and 14.6 ng/ kg OC, respectively), and thus the risk reduction would be
simlar

. Under - pi er sedi ments woul d not be dredged. Only one under-pier area (the seaward portion
of Pier D) contains PCBs above 12 ng/ kg OC in surface sedinments. This area will not be
accessible to a clanshell dredge; a specialty diver-operated hydraulic dredge woul d be
required. The technical feasibility and effectiveness of these nethods are uncertain.
Thi s approach would entrain large quantities of water and woul d require special handling
of the sedinments, further increasing the cost and potential risk conpared to open-water
dredgi ng. Because this is believed to be a depositional area, conditions are expected to
gradual ly inprove as a result of natural recovery processes. Renoval of these sedinents
woul d not appreciably reduce the potential area- wei ghted average exposure to PCBs of
marine |ife such as English sole. Because the short-termrisks to divers are considered
to exceed any long- termrisk reduction that could be acconplished by under-pier
dredgi ng, no such dredging is planned. Al of marine QU B, including under-pier
sediments, will be included in the |ong-termnonitoring program

. Sedi nents in nearshore |ocations at QU A would not be dredged. In the nearshore area of
QU A, three FSSUs (P3, F4, and F6) contain PCBs above the renedial action level in
surface sedi nents. Because this area is outside of the navigational channels, thick-
| ayer capping of the sedinents is a viable technology that can achi eve the same risk
reduction as dredgi ng and disposal. The in situ capping of these sedinments is described
in a foll ow ng subsection.

The conceptual dredge design shown in Figure 10-2 nay be nodified during the renedial design as nore
information on | ogistical constraints becones avail abl e

Coordi nati on with Navi gational Dredgi ng

The pl anned navi gati onal dredging project is anticipated to renove approxi mately 370,000 cubic yards



of sedinent. Based on chemical and biological testing, approxinmately 100,000 cubic yards of the

sedi nents fromthe navigational dredging project are unsuitable for open- water disposal. Because of
inpl enentati on and coordination constraints, this alternative assunmes that the dredgi ng and di sposal
of the navigational sedinents would be acconplished independently of the CERCLA renedi ation

Dr edge Equi pent and Schedul i ng

Equi prent process options for dredgi ng i nclude nechanical, hydraulic, and specialty configurations.
Mechani cal dredging with a clanshell bucket is the preferred process option because it results in

m ni mal resuspensi on of contam nated sedi ments and minimzes the water content of the dredge spoils.
Bot h open cl anshel | s and cl osed cl anshel | s are avail able. d osed cl anmshel | s can reduce the amount of
sedi ment resuspended, but also may entrain nore water in the dredge spoils. The sel ection of
nechani cal dredgi ng buckets woul d be acconplished in the renmedi al design

The nechani cally dredged sedi ments woul d be placed onto an adjacent barge for rehandling and
dewatering. Details on the rehandling and dewatering process are discussed in the subsections bel ow.

To the extent practicable, dredging would be inplenented so as not to interfere with the navigati ona
requi renents of Navy vessels, ferries, or coomercial and tribal vessels, as well as Navy noorage
requirenents. To al l ow dredgi ng access, tenporary relocation of Navy vessels from affected piers woul d
need to be schedul ed. As di scussed previously, the dredge design nay be nodified during the renedi a
design as a result of |ogistical considerations. Scheduling and coordination of the dredging with Navy
operational requirements is a mgjor concern under Alternative SD2. Under Alternative SD2, it is
assuned that the navigational dredging would proceed in the summer of 2000 construction season, and
that the unsuitable navigational dredged material would be disposed of in an upland landfill. The

| ogi stical constraints of dewatering, rehandling and transporting the navigational naterial are
expected to preclude the Navy from undertaki ng the CERCLA cl eanup during the sumrer of 2000
construction season. The Pier D reconstruction project would elimnate additional noorage and
potentially delay the inplenmentation of Alternative SD2 for several years.

Water Quality I|npacts

The dredge pl an woul d specify requirenments for bathynetry surveys and short- termwater quality

moni toring during dredgi ng. The water colum woul d be nonitored during dredging to ensure that water
quality criteria are not exceeded outside the i medi ate construction zone. Key nonitoring paraneters
are dissol ved oxygen, turbidity, and total suspended solids (TSS) though neasurenent of additiona
water quality paraneters may be required. A dilution zone (outside of which the water quality
paraneters nust be met) would be defined in the dredge plan, upon consultation with Ecol ogy and EPA

Cont ami nant | osses at the point of dredging, and subsequent water quality inpacts, have been estimated
using the results of a dredge elutriate test and predictive mathemati cal nodels. The nodeling results
woul d be used in the remedial design to define the required nonitoring paraneters, dilution zones, and
the need for mtigating neasures such as cl osed-bucket operational controls and then, if necessary,
silt curtains

10. 3.3 Dewatering and Transport of Sedinments

Dredged sedi ments targeted for off-site disposal would be required to contain no free |iquids when

they are placed in a RCRA Subtitle D landfill. The acceptance criterion for this requirenent is the
paint filter test. Tests of sediment core sanples have indicated that in one case sedi ments pass the
paint filter test and that in another case they fail. Because the actual dredging operation is

expected to entrain nore water than the coring nmethods used in the above studies, it is expected that
the dredged sediments would fail the paint filter test. Thus, dewatering of the sedinents or addition
of anendnents, such as Portland cenent, fly ash, or line would be required for upland di sposal

Dewat eri ng technol ogi es can be divided into two general processes: air drying and mechani ca
processes.



. Air drying refers to those dewatering techni ques by which the noisture is renoved by
natural evaporation and gravity, or by induced drainage. Air drying is typically |less
conpl ex, easier to operate, and requires |l ess energy than mechanical dewatering
However, air drying requires a larger land area and its effectiveness can be affected by
the weather. In 1994 and 1995, approxi mately 50,000 cubic yards of unsuitabl e dredged
material fromPier O navigational dredging was dewatered in the helipad area of QU A
Reportedly this technique had only linmted success in renoving sufficient noisture from
the sedinents, and there were significant |ogistical problens associated with handling
the sedinents in alinmted area, It is possible that successful application of air
drying for dredged sedinments at OJU B woul d require an induced drainage techni que, such
as a vacuum underdrai n system Vacuum underdrain systems have been reported to inprove
dewat ering efficiencies by 50 percent, but they require considerabl e nmai ntenance and
supervision. Even if a vacuum underdrain system significantly decreased the tinme
required for dewatering conpared to gravity drainage, space constraints could
necessitate on-barge dewatering

. Mechani cal dewatering involves processes in which water is forced out of the sedi nent
t hrough nechani cal Iy i nduced pressures. The nbst common and appl i cabl e nechani ca
dewatering technology is the belt filter press. Belt filter presses operate continuously
and do not take as large an area as the air drying process. Wile it would be effective
use of a belt filter press would be a relatively expensive option, with treatment costs
on the order of$ 25 per cubic yard.

The dewatering and rehandling site would be outfitted with berns to contain and coll ect dewatering
liquids and runoff. Liquids generated fromthe dewatering process may require treatnent to reduce
turbidity and potentially to attain water quality criteria for chem cal constituents. The results of
the contam nant nobility testing would be used to determ ne the need for and type of treatnment.

Transport of dewatered or amended sedi ments coul d be acconplished by rail, barge, trucks, or a
conbi nation of these. Rail transport is preferred under this alternative, because it is generally |less
expensi ve; however, disposal site selection would affect the selection of transport methods.

The exact configuration of the materials handling and transportati on processes woul d be determned in
the remedi al design. For cost estimating purposes, it was assuned that the dredged sedinents woul d be
stabilized by the addition of anendnents and transported by rail to the disposal site

10.3.4 Disposal in a RCRA Landfill

The dewat ered sedi ments woul d be transported to a permtted RCR A Subtitle D landfill. The FS cost
estimate assuned transport by rail and disposal at a facility in Eastern Washi ngton. Actual disposal
site selection would occur during the renedi al design

10. 3. 5 Enhanced Natural Recovery

Mat hermat i cal nodel i ng was conducted as part of the Rl to evaluate the potential for natural recovery
of contanminated sedinments within Sinclair Inlet and QU B. The average sedinmentation rate for Sinclair
Inlet is approximately 0.5 to 0.75 cmyear, and incomng sedinents contain relatively | ow PCB
concentrations (approximtely 0.89 ng/kg OC), The results of the nodeling indicate that, over tine, a
significant reduction is expected in the PCB concentrations in Sinclair Inlet surface sedinents

Conbi ned with the dredgi ng and di sposal actions, natural recovery is expected to reduce the nmarine QU
B area-wei ght ed average PCB concentrations to bel ow the m ni mum cl eanup | evel (MCUL) of 3 ng/kg COC
within 10 years and to bel ow the cl eanup goal of 1.2 ng/kg OC within approxi mately 30 years throughout
the inlet.

To further accelerate this natural recovery, additional clean sedinment would be placed in specific
areas in Sinclair Inlet. Enhanced natural recovery would be enployed in select areas with current PCB
concentrations bel ow the dredging action level (12 ng/kg OC) but above 6 ng/kg OC. (Areas in which
enhanced natural recovery can be inplemented are limted by navigational requirements of the Navy, as
di scussed bel ow.) Enhanced natural recovery would be acconplished by thin- |ayer capping. Wth this
approach, a thin layer of about 10 to 20 cm of clean sedinments is placed over the in- place

contam nated sedinents. This layer is not intended to provide a conplete “seal” over the bottomas in
a nornal capping operation. Instead, the thin-layer cap provides a |layer of clean sedinent in which
exi sting organi sns establish thenselves. This reduces the contaninant concentrations to which the



organi sns are exposed, mnimzes short-termdisruption of the benthic comunity, and effectively
accel erates the effects of natural sedinent deposition

A thin-layer cap would raise the bottom el evation by approximately 10 to 20 cm and potential ly
interfere with present or potential future navigational requirenents of deep-draft vessels at the BNC
Because of this land use constraint, a thin- layer cap cannot be inplenmented within the navigation
channel s.

The thin-layer cap woul d cover approximately 78,000 square yards, in the area shown in Figure 10-2
Assumi ng a 50 percent vol ume contingency for overlap and consolidation, a total of 20,000 cubic yards
of borrow material would be required for the thin-layer cap. Placenment of the borrow material is
typically acconplished by positioning a split-hulled hopper barge over the target area, opening the
hull, and allowing a controlled rel ease of the sediment as the barge is towed across the site. This
produces a long, lowrelief ridge of cap material along the bottom Subsequent barges are positioned
to place another ridge adjacent to the first, so that the toes of the ridges nmeet to forma continuous
cap. Alternatively, the capping material can be placed nechanically, using a clanshell bucket.

Sands are usually preferred for capping nmaterial because of their ease of placenent and cap stability.
Since risk reduction occurs by reducing the carbon-nornalized concentration of PCBs, the inported

cl ean sedinents nust have a significant organic carbon content. ldentification of an actual borrow
source woul d be acconplished during the renedi al design. One possible on-site source of clean
sedinents is the suitable navigational sedinents; however, this would be subject to severe scheduling
constraints. Further, the suitable navigational sedinents are partially consolidated silts and cl ays,
whi ch could cause difficulty in cap placenment, turbidity concerns, and resuspension and cap stability
concerns. Alikely off-site source is the periodic U S. Arny Corps of Engi neers nmintenance dredgi ng
operations. These sources would require considerable attention so that the timng of the QU B project
coincides with the availability of the capping material. However, the enhanced natural attenuation
actions coul d be schedul ed i ndependently of the dredgi ng and di sposal actions. The costs to dredge any
of these potential sources of clean sedinent are assuned to be incurred as part of other dredging
projects. It is possible that a fee would be | evied against any naterial diverted froma disposal site
operated by the Washi ngton State Departnment of Natural Resources.

To the extent practicable, transportati on and pl acenent of the clean sediments would be inplenented so
as not to interfere with the navigational requirenments of Navy vessels, ferries, or conmercial and
tribal vessels, as well as Navy noorage requirenents. The water colum woul d be nonitored during

sedi nent placenent to verify that water quality criteria are not exceeded outside the i mediate zone
of construction. For cost estimating purposes it has been assumed that silt curtains would not be
required for turbidity control during placenent of the clean sedinents

Because the identified area for thin-layer capping is outside the Navy' s navigation |anes, propeller
wash i s not expected to resuspend the capping material to a significant extent. Sedinments placed for
enhanced natural attenuation are intended to dilute the contam nant concentrations in surface
sedinents (rather than to isolate the contamnants). To the extent that any sedinents are resuspended
and transported fromthe capped area, the overall effect would be to enhance the m xing and dilution
processes in other areas.

10.3.6 In Situ Capping

In the nearshore area of QU A, FSSUs P3, F4, and F6 contain PCBs above the renedial action |level in
surface sedinents. Because this area is outside of the navigational channels, thick-1ayer capping of
the sedinents is a viable technology that can achi eve the sane risk reduction as dredgi ng and

di sposal . No future navigational activities are expected that may disturb a cap

The in situ capping of these sedinents would consist of placing a nomnal 3-foot-thick |ayer of
inmported material over the existing sedinents. The intent of the cap would be to permanently contain
the affected sediments and limt their availability to marine organi sns. An estinated 8,000 cubic
yards of borrow material would be required for the cap. The cap would be arnored as needed to

wi thstand erosional forces. Identification of suitable borrow material, and placenment of the materia
to formthe cap, would generally be simlar to the thin-layer capping procedures described previously.
Specific material ( s) and thickness(es) of the cap would be determined in the renedial design, using
EPA gui dance for in situ capping of contam nated sedi nents.



Previ ous shoreline construction has been inplenented in this area as part of the selected renedy for
QU A. The QU A shoreline remedy extends up to 100 feet seaward of the shoreline and al ready covers
significant portions of FSSUs F3 and F6. The cap in this area would not extend over the existing QU A
shoreline renedy. The areas of capping and the existing QU A shoreline remedy are shown in Figure

10- 2.

10.3.7 Shoreline Stabilization at Site 1

Cleanup actions at Site | would include a conbination of enhanced riprap protection on the shoreline
(i.e., on the upper portions of the fill slope), dredging and capping actions in offshore sedinents
(i.e., onthe lower portions of the fill slope), and neasures to inprove slope stability. These
actions woul d be designed to achieve the foll owi ng performance criteria

e Mnimze human and ecol ogi cal exposure to eroding fill materials

e Inprove slope stability to minimze the potential for future sloughing or erosion
e Accommodat e future navigati onal requirenents

« Wthstand a prescribed desi gn storm event

e Limt encroachnment into the marine environnent

Fi gure 10-3 shows conceptual approaches that nmay be used to acconplish these objectives. Design
specifics would be refined in the remedi al design.

Enhanced riprap protection would involve inporting approxi mately 2,000 cubic yards of riprap nateria
and placing it over existing riprap. Approxinmately 1,100 feet of shoreline at Site 1 would be
affected. The riprap would extend from el evations of approximately -5 to +18 M.LW

The Navy has | ong-range plans to deepen the Moring Al pha area south of Site |, to accomodat e noorage
of inactivated submarines. This deepening project would require dredging into potentially contam nated
fill material and could conmpronmise the integrity of the enhanced riprap protection actions. For this
reason, the CERCLA cl eanup on the south slope of Site | would be designed to elimnate the need for
future disturbances of the fill material and inprove slope stability.

On the south shoreline of Site 1, dredging woul d occur bel ow the bottom el evati on of the new riprap
(i.e., below approxi mately -5 MLLW. The dredge cuts woul d be designed to achi eve sl opes and

el evations sufficient to acconmodate future Moring Al pha navigational requirenments. The dredged face
of the fill slope would be capped with inported material to contain any contam nation that remains in
the existing fill. An engineering evaluation indicates that the resulting slope on the south shore of
Site 1 will not be stable without reinforcenent. Slope stabilization nmeasures such as driven sheet
piles woul d be used as needed to strengthen the slope and mninize the potential for sloughing

On the east side of Site 1, dredging would be limted to the eastern portion of FSSU FS8, where the
mudline is relatively flat. On the sloping fill surface, a mninum 3- foot- thick capping | ayer of
inmported material woul d be placed bel ow the bottomelevation of the newriprap (i.e., below
approximately -5 MLLW to contain any contanmination that remains in the existing fill.

The erosion control neasures would be maintained to mnimze future rel eases of contaninated fill. The
need for any corrective actions or physical maintenance would be identified by review of the
nmonitoring results, discussed bel ow.

10. 3.8 Monitoring

Moni toring during inplenentation of the renedial actions would be conducted to assess short-term
environnental effects and to confirmconpliance with the renedial design. This conpliance nonitoring
woul d consist of water quality nonitoring, bathynetric surveys, and limted sedi ment chem ca

anal ysi s.

Fol | owi ng cl eanup, physical, chem cal, and biol ogical nonitoring woul d continue as | ong as necessary.
For cost estimating purposes, nonitoring was assuned to continue for 30 years and include chemi cal and
bi ol ogi cal nonitoring of sedinments, tissue sanpling, and physical surveys. Mnitoring results would be
docunented for the periodic reviews discussed bel ow The specific nunbers and types of sanples
sanpling frequency, and anal ytical methods coul d be adjusted in subsequent years after the 5- year

revi ew based on the results of the nonitoring



Specific requirenents of the nonitoring programare discussed in Section 12 of this ROD
10.3.9 Institutional Controls

Using the data collected fromthe narine tissue nonitoring programand other avail abl e infornation
t he Washington State Department of Health and the Suquam sh Tribe woul d deci de the need for any
restrictions on seafood harvesting in Sinclair Inlet.

Per manent | and use restrictions would be placed on the property by the Navy. These restrictions woul d
include the foll ow ng

. Special controls on activities that may disturb the subnerged fill material at Site 1
These requirenents may include health and safety plans, waste nmanagenent plans, and
envi ronnental protection plans

. Requirenents for nonitoring and maintaining the integrity of the shoreline stabilization
nmeasur es

The Navy woul d admi nister the land use restrictions for as long as it owns the property. Future
cl eanup, if undertaken, could reduce the need for, or scope of, the land use restrictions.

Absent further cleanup, in the event of transfer of the property, it would be necessary to include
deed or use restrictions. Deed restrictions cannot be placed on the property until property transfer.

Upon property transfer, notification of the history of the site would be attached to any property
transfer and the property transfer woul d have to neet the requirenents of CERCLA Section 120( h).

Specific institutional control requirements are discussed in Section 12 of this ROD.
10. 3. 10 Mui nt enance

The shoreline stabilization actions would be designed to mnimze the need for any mai ntenance
However, there is still sonme potential for damage by storns or seisnmic events. The need for any

mai nt enance or repairs would be deternined by the results of the nonitoring program The cost estimate
i ncl udes nom nal costs for physical maintenance of the shoreline stabilization nmeasures.

10. 3. 11 Periodic Reviews

Because this alternative may result in some exceedances of state cleanup levels remaining in
sedinents, a periodic review of the nonitoring programdata would be required no | ess frequently than
every 5 years. The nonitoring data woul d be used by EPA, Ecol ogy, and the Navy to ensure that the
alternative renains protective of human health and the environnent.

10.4  ALTERNATI VE SD7—BREDA NG W TH EXCAVATED CONFI NED AQUATI C DI SPOSAL

Description of Alternative

The prinmary objective of Alternative SD7 is to consolidate and contain narine sedinments with

contam nant concentrations greater than the remedial action level. Alternative SD7 includes provisions
for concurrent managenent of navigational sediments that are not suitable for open water disposal. A
dredged CERCLA sedi ments and the unsuitabl e navigati onal sediments woul d be consolidated and placed in
an excavated CAD facility located within QU B

Alternative SD7 includes the foll ow ng conponents:

. Dredgi ng of sedinents

. Confined aquatic disposal of CERCLA sedinments and unsuitabl e navigational sedinents in
one or nore excavated cells

. Enhanced natural recovery

. In situ capping



. Habitat restoration

. Shoreline stabilization at Site 1
. Moni t ori ng

. Institutional controls

. Mai nt enance

. Periodic revi ews

10. 4.1 Dredgi ng of Sedinments

An estimated 200, 000 cubi c yards of contam nated CERCLA sediments woul d be dredged, as described in

Alternative SD2. The dredging activities woul d be coordinated with the navi gational dredgi ng program
Di sposal of the unsuitable material fromthe navigational dredging project would be included as part
of this CERCLA action.

10. 4.2 Confined Aquatic D sposa
Cell Location

One or nore excavated CAD cells would be constructed within QU B, in the approxi mate | ocati on shown in
Fi gure 10-4. The location was sel ected based on | and ownership by the Navy, proximty to the dredgi ng

areas, location outside of the navigation channels, and presence of a deep accunul ation of soft fine-

grai ned sedi nents.

Conceptual Cell Design

The excavat ed CAD woul d consi st of one or nore pits excavated into the native sedinents, to create
cells into which the contam nated sedi nents woul d be placed. The pits would be sized to hold the
expected quantities of both CERCLA and unsuitabl e navigational sediments. After receiving the
contam nated sediments, the pits would be capped and finished to approximate the original bottom
contours. The cell( s) would occupy approximately 10 acres of subnerged | and.

The proposed conceptual design for the offshore CAD cells is shown in cross section in Figure 10- 5.
This conceptual design is based on the follow ng design paraneters:

. A deep accunul ation of soft, fine grained sedinents exists in this area that can readily
be excavated to the desired depth (at |east 30 feet bel ow the nudline).

. Sidewal | slopes are estimated at 3H |v for stability.

. Subsurface sedinents fromthe pit area have been characterized as suitable for open
wat er di sposal. Approxi mately 4,000 cubic yards of the surface sedinents fromthe pit
area are not suitable for open water disposal

. I nported sand woul d be placed in a nomnal 3-foot-thick |ayer as a cap to contain the
contam nated sedinents. A 1-foot-thick (nomnal) |layer of native sediments woul d be
pl aced over the sand cap as a finishing |layer to accel erate recol oni zati on of the
bent hi c community.

The cell would be sized to accommobdate dredged material that may require disposal. This includes an
estimated 200, 000 cubi ¢ yards of CERCLA sedinents and 100, 000 cubic yards of unsuitable navigationa
sedinents. The final volume will account for the final design quantity estimtes of CERCLA and

navi gati onal sedinents, anticipated bul king of the sedinents, and the volune of capping materials that
will be required. Managenent of the excavated material is discussed bel ow

Pl acement of Dredged Materia

Mechani cal | y dredged CERCLA and unsuitabl e navi gati onal sedi ments woul d be delivered to the excavated
CAD cell by bottom dunp haul barges and placed by instantaneous di scharge in accordance with a



prepared di sposal plan. As with the dredgi ng operati ons, the disposal plan woul d specify bathynetry
surveys and water quality nonitoring requirements during placenent of dredged naterial into the CAD
cell.

Cont ami nant | osses at the point of disposal, and subsequent water quality inpacts, have been estimated
using the results of elutriate testing and predictive nathemati cal nmodels. The nodeling results woul d
be used in the renedial design to define the required nonitoring paraneters, dilution zones, and the
need for mtigating neasures such as operational controls.

Fi nal Cap

The final cap would consist of a nominal 3-foot-thick |ayer of inported sand, topped with a nom na
1-foot-thick layer of clean native sedinments. During CAD cell excavation, an estimated 14,000 cubic
yards of clean native sediments fromthe CAD cell excavation woul d be stockpiled on the bottom of
Sinclair Inlet next to the pit for future use as a finishing |ayer. The stockpile woul d be naintained
at a suitable slope to prevent sl oughing

Sore tine nmay be allowed after dredged naterial deposition to allow consolidati on of the contam nated
sedinents. After this period, the capping |ayer of inported sand woul d be placed

The sand cap nay be placed in one or nore lifts, with suitable consolidation periods between placenent
of the lifts. After the final sand layer is in place, the stockpiled sedinents would be re-dredged and
pl aced as the final cap |ayer

Specific design el enments of the cap may be nodified in the renedial design, including required

consol idation periods, nodifications to the required cap thickness, or the need for inporting

addi tional capping material such as gravels or sands. Such changes woul d be considered to account for
desired perneability, to provide arnoring agai nst anchor damage, to inprove constructibility, or to
provi de habitat enhancenent. Cap pl acenent techni ques would al so be deternmined in the renedial design

Managenment of Sedinents from CAD Cel | Excavation

Di sposition of the excavated material fromthe CAD cell construction would include the follow ng
el ement s.

. Di sposal of surface sedinments within CAD cells. Approxinmately 4,000 cubic yards of
surface sedinents fromthe CAD cell area would be unsuitable for open water disposal. If
the final design of the CAD cell includes excavation of the unsuitable material, it

woul d be di sposed of within one or nore of the CAD cells.

. Final cap at the CAD cell. An estimated 14,000 cubic yards of clean sedinments fromthe
CAD cel | excavation woul d be stockpiled on the bottomof Sinclair Inlet next to the pit,
and used as a final capping | ayer over the backfilled CAD cell

. Source naterial for enhanced natural recovery and in situ capping. An estinated 30,000

cubi ¢ yards of clean sedinents fromthe CAD cell excavation would be used as a source
material to acconplish enhanced natural recovery and in situ capping.

. Beneficial use in habitat restorati on. Approximately 30,000 cubic yards of clean
sedi ments may be used in areas offshore fromQU A to create a nore gentle slope near the
shoreline and restore habitat. This volune of material would effectively be used to
increase the thickness of the thin-layer and thick-1ayer caps near the QU A shoreline
The final contours of the capping/habitat enhancenent measures woul d be deternined in
the remedi al design. These actions are discussed |later in Section 10.4.5.

. Di sposal of excess clean sedinents at a DMW site. Any clean sedinents that could not be
used for the above purposes or other beneficial use would be placed in an acceptabl e
di sposal site, such as the Elliott Bay DM\4P site.

10. 4. 3 Enhanced Natural Recovery

Enhanced natural recovery (thin-layer capping) would be inplenmented as general ly described in



Alternative SD2, to address sediments containing PCBs in the 6 to 12 ng/ kg OC range. Under Alternative
SD7, the construction of the excavated CAD woul d generate cl ean sedinents that could potentially be
used to acconplish the enhanced natural recovery. For cost estinating purposes, it is assuned that the
cl ean sedinents obtained fromthe CAD cell excavation would have acceptable properties for this
purpose. To provide snmooth transitions in cap contours and to acconplish the habitat restoration
(described bel ow), the thickness of the thin-layer cap may be increased in sone areas. It is noted
that the partially consolidated fine-grained sedinments fromthe CAD excavation could be difficult to
place at a uniformthickness. Turbidity may also be difficult to control when placing this nmaterial

10.4.4 In Situ Capping

The in situ cappi ng neasures would be inplenented for specific areas offshore fromQU A, as generally
described in Alternative SD2. Under Alternative SD7, the construction of the excavated CAD woul d
generate clean sediments that could potentially be used for cap construction. For cost estinating
purposes, it is assumed that the clean sedinents obtained fromthe CAD cell excavation would have
accept abl e properties for this purpose

10. 4.5 Habitat Restoration

The in situ capping and enhanced natural recovery actions under Alternative SD7 may be nodified to

i ncl ude placenment of sedinents or other inported materials to create a gently sloping intertidal and
subtidal area in the interests of restoring nore natural conditions and inproved fish habitat. These
actions woul d occur in nearshore areas south of the existing QU A shoreline remedy. The intent of
placing this additional naterial is to offset and satisfy Suquam sh Tribal concerns about the pit CAD
construction and operation. Approximately 30,000 cubic yards of nmaterial would be required for the
habitat restoration. At intertidal elevations, a one-foot layer of inported gravel mx with the
appropriate particle sizes for habitat enhancenent could be added to the shoreline. The | ocations of
the habitat restoration actions are shown in Figure 10-4. Figure 10-5 depicts the conceptual approach
for the habitat restoration. Design specifics such as slopes, elevations, and naterials selection will
be deternined in the remedi al design

The desi gn approaches for habitat restoration are linmted by the physical properties of both the

exi sting bottom sediments in the QU A area and the cl ean sediments that would be inported fromthe CAD
excavation. Consolidation properties and | ow shear strength dimnish the engineering feasibility of
constructing the types of structures considered in draft FS Alternati ve SD5B. The approach depicted in
Figure 10-5 is considered feasible, given the physical constraints. Design specifics such as sl opes,

el evations, and materials selection would be determned in the renedial design

10.4.6 Shoreline Stabilization at Site 1
The shoreline stabilization measures at Site | would be inmplenented as described in Alternative SD2
10.4.7 Monitoring

Alternative SD7 would include all of the nonitoring requirenents of Alternative SD2, plus additiona
nonitoring requirenents associated with the CAD cells. For cost estinmating purposes, nonitoring

requi renents associated with the CAD cells were devel oped usi ng Ecol ogy guidelines and are assuned to
i ncl ude physical surveys as well as chem cal and biol ogi cal testing.

The nonitoring would continue for as |ong as necessary. Mnitoring results would be docunented for the
periodic revi ews di scussed bel ow. The specific nunbers and types of sanples, sanpling frequency, and
anal ytical nethods coul d be adjusted in subsequent years after the 5-year review based on the results
of the nonitoring

Specific requirenents of the nonitoring programare discussed in Section 12 of this ROD

10.4.8 Institutional Controls

The data collected fromthe marine tissue nonitoring programwoul d be evaluated for human health risk
Usi ng these results and other available information, the Washington State Department of Health and the
Suquani sh Tri be woul d decide the need for any restrictions on seafood harvesting in Sinclair Inlet.

Per manent | and use restrictions would be placed on the property by the Navy. These restrictions woul d



include the foll owi ng

. Speci al controls would be placed on activities that nmay disturb the subnerged fill
material at Site |I. These requirenments may include health and safety plans, waste
managenment pl ans, and environnental protection plans.

. Requi renents woul d be issued for nonitoring and maintaining the integrity of the
shorel ine stabilization nmeasures.

. Speci al controls would be placed on activities that nay disturb CAD cells. These
requi renents nmay include access restrictions, vessel size limtations, or a notice to
mari ners.

. Requi renents woul d be issued for nonitoring and nmaintaining the integrity of the CAD
cell cap. This would include periodic borings to ensure that cap thickness is
mai nt ai ned.

The Navy woul d admi nister the land use restrictions for as long as it owns the property. Future
cl eanup, if undertaken, could reduce the need for, or scope of, the land use restrictions.

Absent further cleanup, in the event of transfer of the property, it would be necessary to include
deed or use restrictions. Deed restrictions cannot be placed on the property until transfer of the
property. Upon property transfer, notification of the history of the site would be attached to any
property transfer and the property transfer would have to neet the requirenents of CERCLA Section
120(h).

Specific institutional control requirements are discussed in Section 12 of this ROD.
10. 4. 9 Mai nt enance
The shoreline stabilization actions would be mai ntai ned as descri bed under Al ternative SD2

Alternative SD7 woul d al so require | ong-term mai ntenance of the CAD cells. Because the excavated CAD
cells would isolate the contam nated sedi ments beneath the existing nudline, and are located in an
area where sedinents are generally depositing over tine, the potential for physical danage to the
contai nnent systemis considered to be very low. However, there is still some potential for damage to
the cap over the long term(e.g., danmage by | arge anchors). Any nmaintenance or repairs would likely
consi st of placing additional capping material atop the CAD cells. The need for any such mai ntenance
woul d be determined by the results of the monitoring program The cost estimate includes nom nal costs
for physical maintenance of the cap

10.4.10 Periodi c Reviews

Because this alternative may result in sone exceedances of state cleanup |evels renmaining in sedinents
and institutional controls that require linmts on subtidal |and uses, a periodic review of the
environnental data would be required no |l ess frequently than every 5 years. The environnental data
woul d be used by EPA, Ecol ogy, and the Navy to ensure that the alternative renains protective of human
health and the environment.

10.5 COMMON ELEMENTS AND DI STI NGUI SH NG FEATURES OF EACH ALTERNATI VE
10.5.1 Conmmon El enents

Alternatives SD2 and SD7 share several common el enents associated w th dredgi ng, erosion control
enhanced natural recovery, in situ capping, and nonitoring.

Dr edgi ng of CERCLA Sedi ments
Alternatives SD2 and SD7 both include dredgi ng the same anount of CERCLA sedinent, and woul d
acconpl i sh the sane risk reduction associated with renoval of PCBs fromthe biologically active

surface | ayer of sedinents.

Navi gati onal Dredging



For all sedinment alternatives, navigational dredging is expected to occur as planned, and hence sone
sedi nents containing PCBs woul d be renoved. Therefore, some limted risk reduction woul d be associ ated
with the renoval and disposal of the navigational dredge sediments. Because dredging is an operational
requi renent of the BNC, no costs are assumed in any alternatives for the renoval and di sposal of the
navi gati onal dredge sedi ments. The navi gational dredgi ng woul d be considered “incidental cleanup”
under WAC 173- 204- 550.

Habi tat I nplications of Dredging

Al ternatives SD2 and SD7 each woul d have a short-terminpact to habitat associated w th dredgi ng.

Exi sting benthic communities in the targeted areas woul d be destroyed by the dredgi ng operati ons.

Newl y exposed sedinents would be left to naturally recol onize. No costs are assuned for habitat
restoration or nitigation as a result of the dredging operations. Under state | aw (RCW 75.20, Section
5) mtigation would not be required for the capping and dredgi ng operations.

Under Alternative SD2 or SD7, potential inpacts to endangered species would be assessed in a
bi ol ogi cal assessnent, and reasonabl e and prudent neasures woul d be incorporated into the project.

Erosion Control at Site |

Alternatives SD2 and SD7 each include the same conbi nati on of cleanup actions to address the unique
condi tions associated with the nearshore fill area at Site |I. The cl eanup actions woul d incl ude
neasures to i nprove slope stability and enhanced riprap protection on the shoreline. Design specifics
woul d be determned in the renedial design.

In Situ Capping Near QU A

Alternatives SD2 and 5D7 each include placenent of a thick-layer cap over sedinents that exceed the
remedi al action level in the nearshore QU A area. Design specifics would be determined in the remedi al
desi gn.

Enhanced Natural Recovery

Alternatives 5D2 and SD7 each include placing a thin layer of clean sedinments in the area offshore
fromQJ A and outside the navigational channel. This will provide additional risk reduction by

i mredi at el y reduci ng average PCB concentrations in the biologically active surface |ayer of sedinents
in the thin- layer cap area. The design specifics of the thin-layer capping would differ sonewhat
between the two alternatives. Under Alternative SD7, the thickness of the thin-layer cap may be
increased in sone areas to acconplish the habitat restoration actions.

Nat ural recovery of sedinments throughout Sinclair Inlet is expected to occur under all of the
alternatives, as a result of natural sediment transport processes. Over the long term natural
recovery is expected to provide the greatest reduction in the area-weighted average PCB
concentrations.

Moni toring of Sediments and Ti ssue

Moni toring during inplementation of the remedial actions would be conducted to assess short-term
environnental effects and to confirmconpliance with the remedi al design. This conpliance nmonitoring

woul d consist of water quality nonitoring and bathymetric surveys.

Fol | owi ng cl eanup, physical, chem cal, and biol ogical nonitoring woul d be perfornmed as defined in a
nonitoring plan to be devel oped.

Institutional Controls

Al ternatives SD2 and SD7 each include institutional controls to maintain protection of human health
and the environnent over the long term

Appl i cabl e or Rel evant and Appropriate Requirements (ARARs)

Nurrer ous action- specific and | ocation-specific ARARS are associated with the comon el enents of the



cleanup alternatives. No ARAR wai vers woul d be required for either alternative SD2 or SD7. A conplete
list of ARARs and itens “to be considered’” (TBC) associated with the selected renedy is found in
Section 13 of this ROD.

10. 5.2 Di stingui shing Features

The primary differences between the alternatives are associated with the di sposal method used for the
CERCLA sedinents and the ability to coordinate the renedy with the navi gational dredgi ng project.

Di sposal of CERCLA Sedi nents

Under Alternative SD2, the CERCLA sedinments would be transported off site by truck or rail to an

upl and | ocation and placed in a pernmitted landfill. Under Alternative SD7, the CERCLA sediments woul d
be contained on- site in excavated CAD cells. Construction of the CAD cells woul d generate cl ean
sedinents that could be used for beneficial purposes el sewhere or disposed of at a DMWP in-water

di sposal |ocation.

Di sposal of Unsuitabl e Navigational Sedinents

Under Alternative SD2, the unsuitable navigational sedinents would be handl ed separately fromthe
CERCLA sedi nents. Under Alternative SD7, the unsuitable navigational sedinents would be placed in the
excavated CAD cells with the CERCLA sedinents.

I npl emrent ati on Ti neframe

Alternative SD7 could be inplenented within one year. Inplenentation of Alternative SD2 coul d be
del ayed for several years because it would not be coordinated with the navigati onal dredgi ng program
and access to dredge | ocations would be |imted.

Habi tat I nplications of Sedinent D sposal

Under Alternative SD2, there are no habitat nodifications or inpacts associated with upland | andfill

di sposal . Under Alternative SD7, construction of the CAD cells would tenporarily destroy approxinately
10 acres of existing benthic communities. Additional short-terminpacts to habitat nay be associ at ed
with tenmporary stockpiling of sedinments that may be required for CAD cell construction. Once the final
cap is placed, the CAD area will be returned to its approximate original elevation and the original
bent hic community could re-establish itself in clean cap sedi nents.

Habi t at Restoration

Under Alternative SD2, habitat restoration is not incorporated into the design of the in situ cap for
FSSUs of fshore from QU A Under Alternative SD7, the cap nay be nodified to include placenent of

addi tional, thicker |ayers of sedinents or other inported materials in nearshore portions of the

desi ghat ed capping area. The intent of placing this additional naterial is to inprove habitat quality
in this area.

ARARs

Under Alternative SD2, certain action-specific ARARs woul d be associated with the offsite transport
and di sposal of the sedinments. Under Alternative SD7, certain action-specific and |ocation-specific
ARARs woul d be associated with the in-water disposal actions. No ARAR waivers would be required for
either alternative. A conplete |ist of ARARs and TBCs associated with the selected remedy is found in
Section 13 of this ROD.

Long-Term Reliability
The long-termreliability of alternatives SD2 and SD7 is considered to be very high. There are sone

differences in the issues surrounding the long-termreliability of the disposal conponents, as
di scussed bel ow



. Seismic Stability. Under Alternative SD2, any seismc stability concerns woul d be uni que
to the specific upland landfill disposal |ocation selected. The seisnmic stability of
nost landfills is considered high. Under Alternative SD7, the CAD cells would be
constructed bel ow grade and returned to original bottomcontours, and hence seismc
stability is considered high.

. Cont ami nant Leaching. Under Alternative SD2, the contam nated sedi ments woul d be pl aced
inapermtted landfill that would include a liner, cap, and | eachate collection system
Long-term mai nt enance of the landfill and nonitoring of groundwater woul d be required
and is expected to be provided by the landfill operator. Under Alternative SD7, |ong-

termwater quality inpacts at the point of disposal were eval uated using the thin- |ayer
colum | each test. Associated chenical transport nodeling using | each test results
indicates that |ong-termtransport of chenicals froman excavated CAD woul d be m ni mal
and woul d not result in any exceedances of water quality criteria. Water quality at the
CAD surface will be sanpled under the nonitoring program

Cost s

Tabl e 10-4 summari zes the estinmated capital costs, annual operation and nai ntenance (O8\) costs, and
total present worth costs of the alternatives. The alternative cost estinates are projected over a 30-
year period of &V and assune a discount factor of 7 percent.

The containnent cells constructed under Alternative SD7 would be appropriately sized to provide
di sposal capacity for the unsuitable navigational dredge sedinents. The cost estinmate for Alternative
SD7 has been discounted to include only the portion of the cost associated with the CERCLA sedi nents.

10. 6 EXPECTED QUTCOMES COF EACH ALTERNATI VE

None of the alternatives are expected to significantly nodify current land use within Sinclair Inlet.
However, under Al ternative SD7, restrictions on anchor sizes and future dredging would be required in
the area of the CAD cells, to protect the CAD caps. Such restrictions would not affect any current
vessel traffic that occurs in this area, but could preclude the anchoring of |arger vessels in this
area in the future,

Alternatives SD2 and SD7 are expected to reduce the area-weighted average PCB concentrations in
Sinclair Inlet by about 10 percent, immediately follow ng renediation. A so, the shoreline

stabilizati on neasures under these alternatives are expected to mnimze any recontani nation caused by
eroding fill material. Natural recovery of sedinments is expected to continue over the long term

reduci ng the area-wei ghted average concentration of PCBs in surface sedinent throughout Sinclair
Inlet. CQurrent nodeling estinates predict that the MCUL of 3 nmg/ kg OC PCB woul d be achi eved within 10
years at narine QU B.

For both alternatives 5D2 and 5D7, it is expected that the reduction in area- wei ghted average
concentrations of PCBs in surface sediments will eventually result in reductions in PCB concentrations
in marine tissue. However, it is not possible to nake quantitative estimates of the degree of, or
timng of, any reduction in PCB concentrations in narine tissue. Until the concentrations of PCBs in
nmari ne tissue reach levels consistent with reference area values, it is anticipated that restrictions
may be placed on tribal subsistence harvesting of English sole and/or rockfish fromSinclair Inlet. My
such restrictions woul d be administered by the Suquam sh Tribe and/or the Washington State Departnent

of Health (WDCH).

Under Alternatives SD2 and SD7, physical, chemical, and biological nonitoring would be performed as
defined in a nonitoring plan to be devel oped.
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Tabl e 10-1
Mari ne Sediment Alternatives Considered in the Draft Feasibility Study

Alternative Descri ption

Alternative SD 1: No Action * No active cleanup of sediments woul d occur

 Natural processes such as sedinentation are expected to inprove sedi ment
qual ity over several decades

e Does not include any nonitoring

Al ternative 5D2: Dredging * Sedi nent exceeding the PCB action level of 12 ng/ kg OC woul d be dredged
with Upland Landfill * Dredged sedi nent woul d be dewatered as needed, and hauled to a permtted
Di sposal landfill for disposal
« Athin layer cap of clean sedinment woul d be placed in southwest portion of
BNC

e Sedinent and English sole fromSinclair Inlet would be nonitored regularly
to assess i nprovenent

Alternative SD3: Dredging * Includes the sanme dredging, capping, and nonitoring as Alternative 2.
with Upl and Monofil | * Dredged sedinent would be used to fill a lined nonofill cell constructed
Pl acenent in aravine on ONC Il and. The cell would include a protective cap and
| eachate collection and treatnment system
e The nonofill cell would be maintained and nonitored

Alternative SD4: Dredging * Includes the sane dredging, capping, and nonitoring as Alternative 2,

wi th Nearshore Confined * Dredged sedinent would be placed in a subnerged di sposal cell along the
Aquati c D sposal shoreline. The disposal cell would be built on top of the existing

seafl oor, making this area nore shallow The disposal cell would have a
bermand cap to contain and isolate the dredged sedi nent. The cap woul d
have a sl oped surface at intertidal elevations to pronote habitat.

* The disposal cell would be maintained and nonitored

Al ternative SD5A: Dredging e Includes the sanme dredgi ng, capping, and nonitoring as Alternative 2.
with O fshore Confined e One or nore disposal pits would be excavated into the seafloor. The pits
Agquati c Di sposal woul d be | ocated on State-owned subrmerged land in the western portion of

Sinclair Inlet. dean sedinents fromthe disposal pit excavation woul d be
di sposed of at an open-water disposal |ocation.

* Dredged contam nated sedi ment would be placed in the pits. and the pits
woul d be capped to contain and isolate the dredged sedi ment. The seafl oor
woul d have its original depth once the pits are fill ed.

* The disposal cell would be maintained and nonitored

Alternative SD5B: Dredgi ng * Includes the sanme dredging, capping, and nonitoring as Alternative 2.
with Ofshore Confined * Dredged sedinent woul d be placed in seafloor pits as described in
Aquatic D sposal and Al ternative 5A

Habi tat Restoration  Oean sedinents fromthe disposal pit excavation would be placed in a

structure constructed on the north shoreline of Sinclair Inlet. The
structure would serve to convert the existing steep riprap shoreline
profile to a gently sloping intertidal area. This would be designed to
restore nearshore marine habitat.

* The disposal cell would be naintained and nonitored

Al ternative SD6: Dredging * Includes the same dredging, capping, and nonitoring as Alternative 2.
wi th Near shore Contai ned e Sinilar to Alternative 4, the dredged sedinent would be placed in a
Di sposal di sposal cell along the shoreline, Under this alternative, the cell would

be built higher to match the |and surface and create new | and. The
di sposal cell would have a bermand cap to contain and isolate the dredged
sedi ment .

* The disposal cell would be maintained and nonitored

Not es:

BNC - Brenerton Naval Conpl ex
FS - feasibility study

ng/ kg - miligranper kilogram
OC - organic carbon

PCB - pol ychl ori nated bi phenyl



Tabl e 10-2
St akehol der Wrkshop Oriteria
for Sedinent Renediation Alternatives

Wor kshop Criterion

Protecti on of Habitat and Ecosystens

Contribution toward protection of the estuarine environnent

[ Avoi dance of] Inpacts on shellfish health

Protection of birds and other protected species

Protecti on and/ or enhancerment of upper intertidal surf snelt spawning areas

Bi onagni fication effects on the health of biota

I mpacts on nourishnent to beaches

Avoi dance of exacerbation of anoxic conditions

Avoi dance of adverse effects on nearshore mgration patterns

Avoi dance of inpacts during the mgration seasons

Ability to conbine cleanup with habitat restoration

Net gain of nearshore habitat

Avoi dance of the creation of fills and hardening of the shoreline

Ability to be self-nitigating

Contribution to a bayw de sol ution

Protection of Natural and Cultural Resources

Contribution toward protection of both shellfish and finfish

Protection of the chum stock in Blackjack Creek

Ability to maintain and enhance fish productivity

Protection of treaty reserve resources

Preservation and enhancenent of the ability of the tribe to exercise treaty fishing rights

Contribution toward reducing contam nants causing fisheries cl osures

Contribution toward protecting fisheries to allow safe human consunpti on

Protection of cultural resources including religious. cerenonial, and subsi stence resources

Protection of Land Uses

Contribution toward | and-use practices to protect water quality

Provi si on of public access to beaches

Avoi dance of inpacts on vessel operations

Protection of access to commercial fisheries and fishing grounds




Tabl e 10-3

Summary of Feasibility of Marine Sedinent Aternatives

I ncl uded/ Excl uded

From Furt her

Consi deration in

Primary
Modi fi cations to
Alternative
Conponent s

Al ternative Maj or Concerns Regarding Feasibility this ROD Described in FS
Alternative SD1: e This alternative does not neet the e Included for None
No Action threshold criteria (protection of human further
health and the environnment and conpliance consi derati on,
with ARABs). as requi red by
NCP
Al ternative SD2: e Alternative is considered feasible, e Included for Revi sed

Dredging with
Upl and Landfi |
Di sposal

al though there are inplenentability
concerns associ ated w th sedi ment

dewat ering and | ogi stics

Wul d not allow for concurrent managemnent
of navigational dredged materia

further
consi deration

estimate of

dr edge vol une

I ncl usi on of
Site 1 shoreline
protection
actions

Al ternative SD3:
Dredgi ng with
Upl and Monofi ||
Pl acenent

Serious concerns regarding |ong-term
effectiveness (seismc risks; need for
continued | eachate collection and

treat ment)

e Serious concerns regarding

i mpl enentability (volume restrictions)

e Wuld not allow for concurrent nanagenent

of navigational dredged nateria

Excl uded from
further

consi deration

based on poor
I ong-term

ef fectiveness
and

impl enentability

This alternative
is no | onger
consi der ed
feasi bl e

Al ternative SD4:
Dredging with
Near shor e
Confined Aquatic
Di sposal

Serious concerns with the time and cost to
construct (engi neered berm structura
features required to overcone seismnc

ri sks associated with the nearshore CAD)
Construction of a sloping cap at
intertidal elevations is not feasible; a
level cap would be required with little
habi t at val ue

Serious concerns regarding

i mpl erent abi lity (obtaining approval s
from ot her agenci es)

Woul d not all ow for concurrent nanagenent
of navigational dredged materia

Excl uded from
further

consi deration

based on poor
i npl enentability

This alternative
is no | onger
consi der ed
feasi bl e

Al ternative
SD5A. Dr edgi ng
with Ofshore
Confined Aquatic
Di sposal

navi gati ona

Severe inplementability concerns

associ ated with obtaining approvals from
ot her agencies for disposal on State-owned
| and.

Al |l ows concurrent managenent of

dredged materia

Excl uded from
further

consi deration
based on poor

i npl enentability

This alternative
is no | onger
consi der ed
feasi bl e

Al ternative
SD5B: Dr edgi ng
with Ofshore
Confined Aquatic
Di sposal and
Habi t at
Restoration

Severe inplenmentability concerns
associated with the construction of
habitat restoration and obt ai ni ng
approval s from ot her agencies for disposa
on State-owned | and

Al |l ows concurrent managenent of

navi gati onal dredged materia

Excl uded from
further

consi deration
based on poor

i mpl enentability

This alternative
is no | onger
consi der ed
feasi bl e




Tabl e 10-3 (Conti nued)

Summary of Feasibility of Marine Sedinent Aternatives

Alternative

Maj or Concerns Regarding Feasibility

I ncl uded/ Excl uded

From Furt her

Consi deration in

this ROD

Primary
Modi fications to
Al ternative
Conponent s
Described in FS

Al ternative SD6:
Dredging with
Near shor e

Cont ai ned

Di sposal

e Serious concerns with the time and cost to
construct (engi neered berm structural
features required to overcone seismnc
ri sks associated with the nearshore CDF)

e Serious concerns regarding
i npl enentability (obtaining approvals from
ot her agenci es)

e Wuld not allow for concurrent managenent

of navigational dredged nateri al

Excl uded from
further

consi der ation
based on poor
impl enentability

e This alternative
is no | onger
consi der ed
feasi bl e

Al ternative SD7:
Dredgi ng with
Excavat ed
Confined Aquatic
Di sposal

« Alternative is considered feasible.

« Allows for concurrent nanagernent of

navi gati onal dredged materi al

e Construction of an excavated cell on

Navy- owned | and overcomes concerns

associated with Alternati ve SD5A and SD5B
(Agency approval s)

I ncl uded for
further

consi deration

e This alternative
was not descri bed
in the Draft FS,
but was presented
in the proposed
plan. It is a
vari ation of

Al ternative SDSA,
with the
excavat ed CAD

cell constructed
on Navy- owned
property instead
of State- owned
property.
Not es:
ARAR - applicable or relevant and appropriate requirenent
CAD - confined aquatic disposal
CDF - confined disposal facility
FS - feasibility study
NCP - National O and Hazardous Substances Pollution Contingency Pl an
ROD - record of decision
Tabl e 10-4
Summary of Aternative Costs
Alternative Capi tal Cast Annual Q&M Total Present Worth
SD1: No Action $0 $0 $0
SD2: Dredging with Upl and $33, 800, 000 $124, 000 $35, 300, 000
Landfill Di sposal
SD7: Dredging with $11, 600, 000 $193, 000 $14, 000, 000
Excavat ed Confi ned
Aquatic D sposal

Not e:

Q&M - operation and mai nt enance




11. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

The EPA has devel oped nine criteria for the detail ed evaluation of renedial alternatives. These
criteria address CERCLA requirerments as well as related technical and policy considerations inportant
in selecting renmedi al procedures. In addition to serving as the basis for detail ed anal yses conduct ed
during the FS process, the nine criteria provide the framework by which a remedial action alternative
is selected.

Each of the evaluation criteria is described in detail in the EPA guidance. The first two serve as
threshold criteria that nust be net by an alternative prior to selection. An overview of each
criterion is included in the followi ng discussions of the conparative analysis. Table 11-1 sunmari zes
the results of the conparative analysis

11.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Overall protection of human health and the environment addresses whether each alternative provides
adequat e protection of human health and the environnment and describes how risks posed through each
exposure pathway are elimninated, reduced, or controlled, through treatnent, engineering controls, or
institutional controls

The primary human health risks associated with sedinments are to subsistence consurmers of seafood
(English sole) that contains PCBs. The cal cul ated excess |ifetinme carcinogenic risk fromthis pathway
is 4 x 10-4. The underlying assunption for sedi ment renedial alternative devel opnent is that reducing
PCB concentrations in sedinents in the biologically active surface layer will result in a long- term
reduction in PCB concentrations in the tissues of English sole

Alternative SD1 (the no-action alternative) would include no actions to renmove or consolidate

PCB- cont am nat ed sedi nents, and woul d not prevent exposures of concern. The existing hunman heal th
carcinogenic risk of4 x 10- would remai n for subsistence finfish harvesters. No renedial actions such
as dredgi ng woul d occur that woul d disrupt existing habitat. No actions would be taken to reduce the
potential environnental risks posed by COCs in sedinment. Natural recovery nechani sns woul d reduce
sedi ment PCB concentrations and human health risks over tinme, although bioaccunul ati on woul d persi st
during this tine. Because Alternative SD1 would not reduce the estimated human health risk and does
not nmeet this threshold criterion, it is elimnated fromfurther consideration and is not included in
the follow ng sections that discuss the renaining evaluation criteria

Alternative SD2 (dredging with upland |andfill disposal) would reduce human health and environnmenta
ri sk by renoving the nost highly contaninated sedinments fromthe narine environnment and di sposing of
the sediments in a pernmitted landfill. Alternative SD7 (dredging wth excavated CAD) woul d provide the

same reduction in human health and environnental risk by consolidating the nost highly contani nated
sedinents into an engi neered contai nment cell within the marine environnent. The primary difference
between these alternatives is the disposal site selection.

Both alternatives SD2 and SD 7 woul d provi de additional risk reduction through erosion contro

neasures at Site 1, and a conbinati on of cappi ng and enhanced natural recovery (thin-layer capping) in
the area offshore fromQUJ A Continued natural recovery of sedinments throughout Sinclair Inlet would
occur over tine. Alternatives SD2 and SD7 woul d each control residual risks by conducting
environnental nonitoring to docunment and verify effectiveness, inplenenting institutional controls to
mai ntain the remedy, and by conducting periodic reviews of site informati on. Seafood harvesting nay be
restricted by others, if needed, to control residual human health risks until COC concentrations in
marine tissue decrease to acceptabl e |evels.

Sone ecol ogical risks may currently exist due to the presence of several inorganic chemcals that
exceed the SQS; however, the ecol ogical risk assessment could not quantify these potential risks or
identify any suitable basis for renedial decision making. Thus, none of the alternatives include
specific actions to reduce potential ecological risks that may exist. However, the sediment renedi a
actions that are being considered to address the human health risks would result in the coincidental
removal of sone sedinments that may be posing ecol ogical risks

None of the various alternatives would have significant long- terminpacts to ecol ogical receptors in
terns of habitat disruption, creation, or destruction. The dredgi ng actions under alternatives SD2 and
SD7 woul d tenporarily destroy existing benthic comrunities, although recolonization would occur over a
period of nonths or years. These short-termeffects would be greater under A ternative SD7 because of



the CAD cell construction. Alternative SD2 would not result in long-termchanges in the overall
quantity or quality of existing marine habitat types in Sinclair Inlet. Aternative SD7 would include
sone habitat restoration in the QU A shoreline area.

In summary, sedinment alternatives SD2 and SD7 each provi de adequate and conparabl e overal |l protection
of human health and the environment, while Alternative SD 1 does not protect human health or the
envi ronnent .

11.2 COWPLI ANCE W TH ARARS

Section 121(d) of CERCLA and NCP 300.430(f)(1)(ii)(B) require that renedial actions at CERCLA sites at
least attain legally applicable or relevant and appropriate Federal and State requirements, standards,
criteria, and limtations which are collectively referred to as ‘ ARARs,” unl ess such ARARs are wai ved
under CERCLA section 121(d)(4).

Applicabl e requirenents are those cl eanup standards, standards of control, or other substantive
requirenents, criteria, or limtations pronul gated under Federal environnental or State environmental
or facility siting laws that specifically address a hazardous substance, pollutant, contan nant,
remedi al action, location, or other circunmstance found at a CERCLA site. Only those State standards
that are identified by a State in a tinmely manner and that are nore stringent than Federa
requirenents may be applicable. Relevant and appropriate requirenents are those cl eanup standards,
standards of control, or other substantive requirenents, criteria, or limtations promrul gated under
Federal environmental or State environnental or facility siting laws that, while not “applicable” to a
hazar dous substance, pollutant, contaninant, renedial action, |ocation, or other circunstance at a
CERCLA site address problens or situations sufficiently simlar to those encountered at the CERCLA
site that their use is well-suited to the particular site. Only those State standards that are
identified by a State in a tinely manner and that are nore stringent than Federal requirenents nmay be
rel evant and appropriate

Conpl i ance wWith ARARs addresses whether the remedy will meet all of the applicable or rel evant and
appropriate requirements of other State and Federal environmental statutes or provides a basis for
i nvoki ng a wai ver.

Alternatives SD2 and SD7 woul d each conply with chemi cal -specific ARARs, including the Washi ngton
Sedi nent Managenent St andar ds.

Al ternatives SD2 and SD7 have common ARARs associated with the dredging, shoreline stabilization, and
thin-1ayer capping actions. Critical |ocation-and action-specific ARARs for these alternatives include
CWA Section 404 requirenents for in-water dredge material disposal, R vers and Harbors Act
requirenents for nodifications to navigable waters, and the Endangered Species Act. Under the
Endangered Speci es Act, a biological assessnment and consultation with the National Marine Fisheries
Service (NWFS) is required to evaluate effects on the threatened Chi nook sal non and ot her sensitive
species. If the NVFS issues a biological opinion of jeopardy to a threatened or endangered species,
then the Navy would be required to avoid the action or take appropriate mtigation measures. Both
alternatives SD2 and SD7 woul d al so conply with the Dredged Material Management Program ( DMVP)

gui dance criteria for evaluating sedinents for suitability for unconfined open-water disposal in Puget
Sound, which is a TBC gui dance.

Alternative SD7 woul d i nvol ve additional in-water disposal of dredged material, including on-site

di sposal of the dredged CERCLA and navi gati onal sedinents, and off-site disposal of clean sedinents
fromthe CAD cell excavation. The excavated CAD under Al ternative SD7 woul d be constructed entirely on
Navy- owned property and within the site as “on site” is defined in the NCP, and thus woul d have to
denmonstrate conpliance with the substantive requirenments of the above mentioned ARARs. A portion of
the clean sedinents fromthe CAD cell excavation would be di sposed of off site at an approved

open-wat er di sposal facility.

In sumrary, both Alternatives SD2 and SD7 could attain their respective Federal and State ARARs, and
permts coul d be obtained where required.

11.3 LONG TERM EFFECTI VENESS AND PERVANENCE

Long-term effecti veness and permanence refers to expected residual risk and the ability of a renedy to
maintain reliable protection of hunan health and the environnent over time, once clean-up |evels have



been net. This criterion includes the consideration of residual risk that will remain onsite follow ng
remedi ati on and the adequacy and reliability of controls.

Al ternatives SD2 and SD7 woul d both have a hi gh degree of |ong-termeffectiveness and permanence. The
upl and di sposal action under Alternative SD2 and the confined aquatic di sposal actions under
Alternative SD7 woul d permanently elim nate exposures of aquatic receptors to the sedinents containing
t he highest |evels of PCBs. Conbined with the shoreline stabilization, capping, and enhanced natural
recovery actions, both alternatives are expected to effectively and permanently reduce area- wei ghted
average PCB concentrations in surface sediments within Sinclair Inlet.

The primary residual risk remaining followi ng inplenentation of Alternatives SD2 or SD7 is the excess
carcinogenic risk associated with PCB concentrations in marine tissue. It is expected that both
alternatives will result in a long-termreduction in PCB concentrations in the tissues of English
sole, with a coomensurate reduction in hunan health risk. The rate at which this residual risk
decreases i s unknown, but is expected to be the sanme for both alternatives.

Addi tional residual risks are associated with the disposal technol ogy used for the dredged sedi nents,
primarily related to seismc stability and contam nant nobility. Under Alternative SD2, the upland

di sposal site (an off-site landfill) would have little or no risk of failure fromseismc events, and
no on-site residual risk would remain fromleachate. However, |and disposal involves potential off-
site residual risk fromleachate. Changes in physiochem cal conditions caused by exposing the marine
sedinents to freshwater infiltration in an upland containment cell may increase chemical nobility from
sedinments to | eachate. Under Alternative SD7, the excavated CAD would have little risk of disturbance
by seismc events. Chemical testing and nodeling indicate that there would be no unacceptabl e resi dua
risk fromleachate.

The residual risks associated with both Alternatives SD2 and SD7 coul d adequately and reliably be
controlled. Alternatives SD2 and SD7 woul d each control residual risks by conducting environnental
nonitoring to docurment and verify effectiveness, inplenmenting institutional controls to naintain the
remedy, and by conducting periodic reviews of site information. Seafood harvesting nay be restricted
by others, if needed, to control residual human health risks until COC concentrations in marine tissue
decrease to acceptable |levels. Reviews at |east every 5 years, as required, wuld be necessary to

eval uate the effectiveness of these alternatives because PCBs would remain in sediments at
concentrations above heal t h-based | evel s.

Under Alternative 5D2, the long-termresidual risks fromleachate woul d be controlled, assuming the
| eachate col | ection and treatment systens at the landfill function properly. Under Alternative SD7
land use restrictions would prevent disturbances to the CAD cells, and nonitoring would confirmthe
integrity of the CAD cells and that |eachate concentrations are acceptable. Miintenance requirenents
for the CAD cap structure are expected to be minimal, potentially consisting of depositing additiona
cap naterial should damage occur.

In summary, Alternatives SD2 and 5D7 both provide a high degree of long- termeffectiveness and
per manence.

11.4 REDUCTION OF TOXIAI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

Reduction of toxicity, nmobility, or volume through treatnent refers to the antici pated performance of
the treatnment technol ogies that nay be included as part of a renedy.

Alternatives 5D2 and SD7 invol ve placenent of the sedinments into engineered containnent di sposa
facilities, and do not include any active treatnent nmeasures to reduce the toxicity, nobility, or
vol ume of contam nants in the sedi ments.

For the upl and disposal alternative (SD2), the nmobility of sone chemicals in the untreated sedinments
may actually increase as a result of changes in physiochem cal conditions. It is expected that

| eachate under this alternative would contain higher concentrations of sone chem cals when conpared to
Alternative SD7. Alternative SD2 woul d include collection and treatnent of |eachate at the upl and

di sposal facility. For Alternative SD7, |eachate volunes and concentrations are expected to be |ower,
and sone degree of passive | eachate treatment due to natural geochem cal processes could be expected
within the CAD cell cap

Al though neither Alternative SD2 or SD7 include active treatnent, actions considered under both of



these alternatives satisfy EPA's expectation that treatnent should be used to address the principle
threats posed by a site wherever practicable. The contam nated sediments in the marine environment at
QU B that are addressed by this ROD are not considered to be principle threat wastes. They are not
highly toxic or highly nobile, and they can reliably be contained. Further, treatment was not found to
be practicable for the sedinments. Actions considered under Alternatives SD2 and SD7 are consi stent
with EPA's expectation for use of engineering controls, such as containment, for waste that poses a
relatively low, long-termthreat or where treatment is inpracticable (40 CFR 300.430(a)(1)(iii)(B)).

Al ternative SD7 involves on-site contai nment of contaninated sedinments, which is consistent with
Ecol ogy’s and EPA' s bi ases against off-site | and di sposal of untreated waste. Upland landfill disposal
under Alternative SD2 is counter to EPA' s bias against off-site | and di sposal of untreated waste.

11.5  SHORT- TERM EFFECTI VENESS

Short-term effectiveness addresses the period of time needed to inplenent the remedy and any adverse
impacts that may be posed to workers, the community, and the environment during construction and
operation of the remedy until cleanup |evels are achieved.

During inplenmentation, Alternatives SD2 and SD7 woul d each pose sone short-termrisks to workers from
remedi ation construction and to the community fromconstruction traffic. These risks would be limted
by engi neering and health and safety controls. In general, risks to workers and comunity are expected
to increase with respect to the extent and difficulty of materials handling and extent of off-site
transport of contam nated sedinents or inport materials. Therefore, Aternative SD2 is expected to
pose greater short-termrisks to workers and the comunity due to construction safety and traffic
factors. Also, the materials handling associated with Alternative SD2 woul d have a greater potential
for uncontrolled accidental releases to the environnents.

Unavoi dabl e short-term ecol ogi cal inpacts would occur under Alternatives SD2 and 5D7 fromin-water
construction (dredgi ng, shoreline stabilization, and placenent of material for capping and enhanced
natural recovery). These would be greater under Alternative SD7 as a result of construction of the
contai nnent cell. These inpacts include tenporary disruption of habitat and destruction of existing
benthic organisns in the marine environment. It is expected that the benthic organisns woul d

repopul ate the cl eaner sedinents and establish a healthier community. Potential short- termrisks to
organi sns within the water colum (including sal non) would be controlled through operational controls
tolimt turbidity during construction, and observation of “fish w ndows” during which spawning or
mgration occur and in-water work is prohibited.

The alternatives differ significantly with respect to remediation timefrane. Because it is unlikely
that Alternative SD2 could be coordinated with the planned navigati onal dredgi ng project, Navy

| ogi stical constraints may result in a delay of up to several years before remedial construction could
begin. Alternative SD7 could be coordinated with the planned navigati onal dredgi ng project, and coul d
be i npl enented within nonths.

Fol | owi ng renmedi ation, the tine required to achieve the m ni nrum sedi nrent PCB cl eanup | evel of 3 ny/kg
OC throughout Sinclair Inlet is anticipated to be less than 10 years. The tinme required to achieve
significant reduction in PCB concentrations in fish tissue (and hence actual human health risk
reduction) cannot be accurately predicted with the present state of the art. Protection of human
health could be achieved i mediately for the affected popul ati on (subsi stence seaf ood harvesters)

t hrough harvest restrictions. Sone harvest restrictions issued by the Suquam sh Tribe and WDOH are
currently in place.

In summary, Alternative SD7 has greater short-termeffectiveness than Alternative SD2. Alternative SD7
can be inplenmented faster than Alternative SD2 and poses | ess short-termrisks to workers and the
communi ty.

11.6 | MPLEMENTABI LI TY

I npl erent abi ity addresses the technical and adninistrative feasibility of a remedy from design
t hrough construction and operation. Factors such as availability of services and material s,
adm nistrative feasibility, and coordination with other governnental entities are al so consi dered.

Both Alternatives SD2 and SD7 are technically feasible to construct and operate using existing
technol ogy and readily avail abl e equi prent. The in- water construction activities under each of these



alternatives would require careful planning and coordination to avoid disrupting Navy and public
navi gati on requi rements, and observance of fish migration windows that limt the construction season.

There are sone inplementability concerns unique to Alternative 5D2 that are expected to del ay

inpl enentation. Because it is unlikely that Alternative SD2 could be coordinated with the pl anned

navi gati onal dredging project, logistical constraints may result in a delay of up to several years

bef ore remedi al construction could begin. Additionally, the relatively |limted avail abl e space for

sedi nent dewatering, rehandling, and |l oading for transport could result in a constraint on the

t hroughput and rate at which dredging could occur, and may result in the need to extend the project
over two construction seasons. Constraints associated with off-site transport (such as traffic inpacts
of trucks or container rehandling for barge/rail transport) would al so conplicate |ogistics for

Al ternative SD2.

No conponent of Alternative SD2 or SD7 would preclude or hinder additional renedial action, if it were
needed in the future. Both alternatives could effectively be nonitored, and the results of the

noni toring and periodic inspections would give notice if maintenance or additional action is needed.
Servi ces and equipnment are readily available for both alternatives, and no special technol ogies are
required for their inplenmentation.

Both Alternatives SD2 and SD7 have some administrative feasibility concerns. |nplenentation of either
alternative would require a biological assessnent to denonstrate conpliance with Endangered Species
Act requirenents, and consultation with natural resource agencies to obtain approval (or deternine the
need for mtigation or avoidance). (btaining these agency approvals in a tinmely manner is a concern
(al though this concern may not apply to Alternative SD2 if the project schedul e was al ready del ayed
due to logistical concerns).

In summary, Alternative SD7 is considered nore readily inplemented than Alternative SD2, primarily in
regard to the ability to construct the renedy in a timely manner.

11.7 COsT

Cost estimates were prepared using costing techniques that typically achieve an accuracy of +50
percent to—30 percent for a specified scope of actions. Alternatives SD2 and SD7 woul d require
mai ntenance and nonitoring for at |east 30 years. The cost estinmates were based on 30 years of
operation at an annual discount rate of 7 percent. The estinmated costs of the alternatives are
sunmari zed in Table 11-1.

11.8 STATE ACCEPTANCE

The Washington State Department of Ecol ogy, as the state agency designated as | ead agency for state
i mpl enentati on of CERCLA, has expressed its support of Alternative SD7. Ecol ogy does not believe that
Alternative SD 1 provides adequate protection of human health or the environnent.

11.9 COVMMUNI TY ACCEPTANCE

The Restoration Advisory Board has been involved in the review and comment process of all project
docunents leading to this ROD. On March 22, 2000, the Navy held an open house and public neeting to
di scuss the proposed plan for final action for marine QU B. The public coment period extended from
March 13, 2000, to April 17, 2000. Public coments received at the public neeting and during the
public comrent period are summari zed and addressed in the Responsiveness Summary of this ROD.



Table 11-1
Conparative Analysis of Alternatives

Criteria

Alternative SD1: No Action

Alternative SD2: Dredging with
Upl and Landfill D sposal

Alternative SD7: Dredging with
Excavat ed CAD

OVERALL PROTECTI VENESS

Human Heal th

Envi r onnent al

Protection

Prot ection

Exi sting cancer risk from

subsi stence ingestion of fish
fromSinclair Inlet exceeds

| E-04. No specific actions would
reduce or control this risk,

Nat ural sedinmentation/ burial
processes woul d provi de sone

| ong-termreduction in risk.

Woul d al | ow conti nued exposure of
environnmental receptors to

sedi nents containi ng the hi ghest
| evel s of PCBs.

Dredgi ng and upl and di sposal ,

al ong with cappi ng, enhanced
natural recovery, and shoreline
stabilization actions are
expected to result in decreased
mari ne tissue concentrations

and decreased human health risks
over tinme. Natural recovery woul d
further reduce residual risk.
Harvest limtati ons may be used
to control residual risk, until
mari ne tissue concentrations
decr ease.

Sedi nent cl eanup acti ons woul d
reduce environnental risks by
reduci ng exposure of
environnental receptors to

sedi ments cont ai ni ng PCBs and

ot her COCs present above the SGS.
No | ong-term habitat

nmodi fi cati ons.

Sanme overall |evel of protection
as Alternative SD2. Dredgi ng and
contai ni ng contam nated sedi nents
in an in-water cell, along with
cappi ng, enhanced natura
recovery, and shoreline
stabilization actions are
expected to result in decreased
marine tissue concentrati ons and
decreased hunman heal th risks over
tine. Natural recovery woul d
further reduce residual risk.
Harvest linmtations nay be used
to control residual risk, until
marine tissue concentrations

decr ease

Sane overall |evel of protection
as Alternative SD2. Sedi ment

cl eanup acti ons woul d reduce

envi ronnent al risks by reducing
exposure of environmental
receptors to sedi nments containing
PCBs and ot her COCs present above
the S@. Sone habitat

nmodi fi cations along QU A
shoreline designed to inprove
shorel i ne ecol ogy.




Tabl e 11-1 (Conti nued)
Conparative Analysis of Alternatives

Criteria

Alternative SD1: No Action

Alternative SD2: Dredging with
Upl and Landfill D sposal

Alternative SD7: Dredging with
Excavat ed CAD

COVPLI ANCE W TH ARARS

Chemi cal - Speci fi c ARARS

Locati on- Speci fi c ARARs

Acti on- Speci fic ARARs

Whul d not neet state SMVB
requirenents.

No | ocati on-specific ARARs

No action-specific ARARS

Woul d conply with all chem cal -
speci fic ARARs. SM5 MCUL woul d be
met within 10 years.

Wul d conply with all |ocation-
speci fic ARARs. Conpliance with
Endangered Speci es Act requires
consul tation wth natural
resource agencies to determ ne
the need for reasonable and
prudent neasures.

Woul d conply with all
action-specific ARARs.

Wl d comply with all chenical -
specific ARARs. SM5 MCUL woul d be
met within 10 years.

Woul d comply with all |ocation-
speci fic ARARs. Conpliance with
Endanger ed Speci es Act requires
consultation with natural
resource agenci es to determne
the need for reasonabl e and
prudent neasures.

Wul d conply with all
action-specific ARARs. OFf-site
di sposal of clean sedinments may
require permts for COM Section
404 and R vers and Harbors Act
Section 10.

LONG TERM EFFECTI VENESS AND
PERVANENCE

Magni t ude of Residual Ri sk

Current risk to subsistence-|evel
harvesters woul d renmai n above 1E-
04. Sone long-termrisk reduction
woul d occur through natural
processes. Significant risk would
remain for nore than 10 years.

Sedi nent cl eanup acti ons conbi ned
with natural recovery are
expected to result in a greater
decrease in human health risks
over tine, conpared with

Al ternative SDI.

Woul d pernmanently renove

sedi nents contai ni ng the hi ghest
concentrations of PCBs fromthe
mari ne envi ronnent.

Low |l ong-term seisnic risk.

No on-site residual risk from

| eachate. Land di sposal involves
potential offsite residual risk
from| eachat e.

Sedi nent cl eanup acti ons conbi ned
with natural recovery are
expected to result in an

equi val ent decrease in human
health risks over tine, conpared
with Alternative SD2.

Wiul d permanently isol ate

cont am nat ed sedi ments cont ai ni ng
the hi ghest concentrations of
PCBs within a contai nment cell.

Low |l ong-term seisnmic risk.

Chemi cal testing and nodeling
indicate that there woul d be no
unaccept abl e residual risk from
| eachat e.




Tabl e 11-1 (Conti nued)
Conparative Analysis of Alternatives

Criteria

Alternative SD1: No Action

Alternative SD2: Dredging with
Upl and Landfill D sposal

Alternative SD7: Dredging with
Excavat ed CAD

Adequacy and Reliability of
Control s

Fi ve-year reviews required

Fi ve-year reviews required

| f needed, harvest restrictions
coul d adequately control residual
ri sks from seaf ood.

Residual risk fromleachate woul d
be managed t hrough cappi ng,

coll ection, and treatnent by
landfill operator. Landfill
operator already has provisions
for monitoring and nai ntenance.

Fi ve-year reviews required

| f needed, harvest restrictions
coul d adequately control residual
ri sks from seaf ood.

Land-use restrictions woul d
prevent damage to CAD cell cap.
Moni tori ng of CAD woul d confirm
protectiveness. Mintenance coul d
readily be provided as needed.

REDUCTI ON OF TOXI A TY, MOBILITY,
OR VOLUVE THROUGH TREATMENT

Not Appli cabl e.

Treatnent of the sedinents is not
a principal elenent of this
al ternative.

Satisfies statutory preference
for treatnent to address
principle threats. No principle
threats have been identified in
the marine environnent.

Treatnent of the sedinents is not
a principal elenent of this
alternative.

Satisfies statutory preference
for treatnent to address
principle threats. No principle
threats have been identified in
the marine environnent.




Tabl e 11-1 (Conti nued)
Conparative Analysis of Alternatives

Criteria

Alternative SD1: No Action

Alternative SD2: Dredging with
Upl and Landfill D sposal

Alternative SD7: Dredging with
Excavat ed CAD

SHORT- TERM EFFECTI VENESS

Community Protection

Wor ker Protection

Envi ronnental | npacts

Tinme Until Action is Conplete

Continued risk to community
through no action. No additi onal
short-termrisks to comunity as
a result of renediation.

No additional short-termrisks to
workers as a result of
renedi ati on

No additional short-termrisks to
environment as a result of
renedi ati on

Not appli cabl e.

Short-termrisks to community
fromoff-site transport of waste.
Ri sks would be limted by
standard transportati on safety
neasur es.

Short-termrisks to workers from
renedi ation actions woul d be
limted by standard heal th and
saf ety measures.

M nor short-term ecol ogi cal
i npacts are expected from
dr edgi ng, cappi ng, enhanced
natural recovery actions.

Several years nay be required to
i npl enent the cleanup actions.

Time to achi eve reduction in
mari ne tissue PCB concentrations
is unknown. Protection of human
heal th coul d be achieved

i mredi atel y through use of any
necessary harvest restrictions.

Lower short-termrisks to
comunity conpared to Alternative
SD2, since sedinents are di sposed
on-site.

Short-termrisks to workers from
renmedi ati on actions woul d be
limted by standard health and
saf ety measures.

M nor short-term ecol ogi cal

i npacts are expected from
dredging, cell construction,

cappi ng enhanced natural recovery
actions.

Construction of cleanup actions
coul d be conplete within nonths.

Tinme to achieve reduction in
nmarine tissue PCB concentrations
i s unknown. Protection of human
health coul d be achieved

i mredi ately through use of any
necessary harvest restrictions.




Tabl e 11-1 (Conti nued)
Conparative Analysis of Alternatives

Criteria

Alternative SD1: No Action

Alternative SD2: Dredging with
Upl and Landfill D sposa

Alternative SD7: Dredging with
Excavat ed CAD

| MPLEMENTABI LI TY

Ability to Construct and Cperate

Ease of Doing Mire Action if
Needed

Ability to Monitor Effectiveness

Ability to Chtain Approval s and
Coordinate Wth O her Agencies

Avai l abi lity of Equipment,
Speci alists, and Materials

Avail ability of Technol ogi es

Not appli cabl e.

Addi tional renedial action could
be undertaken if needed in the
future

Not appli cabl e.

Not appli cabl e.

Not appli cabl e.

Not appli cabl e.

Logi stics may del ay

inmpl enentation for several years.
Addi ti onal concerns associ at ed
with limted space for rehandling
and dewatering. Specific

dewat ering requirenents may
conplicate logistics or increase
costs.

No conponent of this alternative
precl udes or hinders additiona
renmedi al action, if needed in the
future

Coul d be effectively nonitored
Moni tori ng and i nspections woul d
give notice if naintenance or
addi tional action is needed.

Potential difficulties in
obtaining tinely agency
approval s. Requires conpletion of
a biol ogi cal assessnment and
consultation with natura
resour ce agenci es.

Servi ces and equi pnent are
readily avail abl e.

No speci al technol ogi es required

Coul d readily be constructed

No conponent of this alternative
precl udes or hinders additiona
renedial action, if needed in the
future

Coul d be effectively nonitored
Moni toring and inspections would
give notice if maintenance or
addi tional action is needed

Potential difficulties in
obtaining tinely agency
approval s. Requires conpl etion of
a biol ogi cal assessnent and
consultation with natura
resource agenci es

Servi ces and equi pnent are
readily avail abl e

No speci al technol ogies required.




Tabl e 11-1 (Conti nued)
Conparative Analysis of Alternatives

Alternative SD2: Dredging with

Alternative SD7: Dredging with

of human health and the
envi ronment. Does not satisfy
ARARs

Criteria Alternative SD1: No Action Upl and Landfill D sposal Excavat ed CAD
COsTS:
Capi t al $0 $33, 800, 00 $11, 600, 000
Qperation and Maintenance a $0 $124, 000 $193, 000
Total Present Worth b $0 $35, 300, 000 $14, 000, 000
STATE AND TRI BAL ACCEPTANCE Not acceptable —Not protective Accept abl e Acceptable to State.

Conditionally acceptable to
Tri be.

COVMUNI TY ACCEPTANCE Not acceptable to community

Not acceptabl e to Suquam sh Tri be

M xed; sone favor upl and
di sposal, others favor in-water
di sposal .

M xed; sone favor upl and
di sposal, others favor in-water
di sposal .

a Qperation and nai ntenance costs are presented as an avenge annual cost.

b Total present worth cost equals the total equivalent cost of the alternative over 30 years in current dollars, assumng a 7 percent discount

factor.

Not es:

ARARs - applicable or relevant and appropriate requirenents
CAD - confined aquatic disposal

COC - chem cal of concern

CWA- C ean Water Act

MCUL - mi ni mum cl eanup | evel

PCB - pol ychl ori nated bi phenyl

SMS - sedi ment nanagenent standards

S - sedinment quality standards




12. 0 THE SELECTED REMEDY
12.1 SUMVARY CF THE RATI ONALE FOR THE SELECTED REMEDY

Alternative SD7 (Dredging with Excavated Confined Aquatic Disposal) has been chosen as the sel ected
remedy for the marine environment at OU B. Alternative SD7 is protective of human health and the

envi ronnent and provi des the best overall effectiveness proportional to its cost. Key factors that |ed
to selecting Alternative SD7 include the follow ng:

. Alternative SD7 includes provisions for concurrent managenent of navigational sedinents
that are not suitable for open water disposal. Conbining the dredgi ng and di sposa
operations of the two projects enhances the overall inplenentability, and mnimzes the

short- termenvironnmental effects, of the separate projects. Conbining the actions wll
al so accelerate the inplementation tineframe of the cleanup significantly. Aternative
SD2 woul d not provide these benefits.

. Alternative SD7 is equally effective over the long term conpared with Alternative SD2

. Alternative SD7 has |ower short-termrisks to workers and the community associated with
i npl enentation, conpared with Alternative SD2

. Al ternative SD7 has a | ower cost than Alternative SD2

Under Alternative SD7, the dredging, disposal, capping, and enhanced natural recovery neasures wll
i mredi ately renove the sedi ments containing the highest PCB concentrations fromthe biologically
active portion of the marine environnent. Shoreline stabilization will mnimze the potential for
future erosion of COCs fromsoil to the marine environnment. Further long-termrisk reduction is
expected as a result of natural recovery of sedinents throughout Sinclair Inlet. The institutiona
controls and nonitoring requirements will nmaintain and verify the long termeffectiveness of the
remedy and, if necessary, control future human exposure to COCs in narine tissue

12.2 DESCRI PTION OF THE SELECTED REMEDY

The sel ected renmedy, depicted in Figure 12-1, includes the conponents described in the follow ng
subsecti ons.

12. 2.1 Dredgi ng of Sedinents

Sedi nents with PCB concentrations greater than the renedial action |level of 12 ng/kg OC will be
renmoved by dredging. Sedinents will also be dredged in areas where nmercury concentrations exceed 3
ng/ kg and PCB concentrati ons exceed 6 ng/ kg OC. An accunul ati on of sedi nents above the | evel of the
sill at the nouth of Drydock 1 will also be dredged. Wiile PCBs in this area are bel ow 6 ng/ kg CC,
nmercury has been found above 3 ng/ kg nearby. Unless the accumul ated sediments are renoved future
drydock usage is likely to resuspend the sedinents and put theminto circulation in the inlet. The
conceptual design for dredging is shown in Figure 10-4.

The conbi ned area of sedinments to be dredged is approxi mately 32 acres. The renedial design wll
require that areas targeted for dredging be dredged to a mninumdepth of 2 feet. Wth an all owance
for overdredge depth and side slopes, the volune of inpacted sedinments to be dredged for environnenta
remedi ation is estimated at 200, 000 in-place cubic yards. Dredging will be acconplished mechanically
with a clanshell bucket or functional equivalent. The sel ection of specific equiprment, such as the
type(s) and size(s) of nechanical dredgi ng buckets, and use of an environmental bucket, will be
acconpl i shed in the renedial design

The conceptual dredge design shown in Figure 10-4 nmay be nodified during the renedial design as nore
information on logistical constraints becones available. The intent of the renedial design will be to
renmove sedi nents with contam nant concentrations greater than the renedial action |evels. However
practical constraints such as vessel nporage requirenents, slope stability considerations, and safety
issues will be taken into account during the remedial design, and alternative FSSUs may be dredged to
acconplish a sinilar reduction in area-wei ghted average contani nant concentrations. It is expected
that there will be instances in which the FSSUs targeted for dredging do not exactly correspond to the
areas exceeding the renedial action |evels.



Debris or other solid waste nay be encountered and renoved during sedi nent dredging. Material that
cannot be recycled will be sanpled and characterized for off-site disposal. Al off-site treatnent,
storage, and disposal of CERCLA waste will occur at facilities that are acceptable under the off-site
rule (40 CFR 300. 440).

Because the short-termrisks to construction workers are considered to be greater than any |long-term
ri sk reducti on acconplished by under-pier dredging, no under-pier sedinents will be dredged.

12. 2.2 Confined Aquatic D sposal
CAD Cel |l Construction

CERCLA sedi nents and unsuitabl e navigational sedinments will be disposed of in one or nore excavated
CAD cell's constructed on Navy-owned subnerged | and. The excavated CAD cells will be constructed off
the QU A shoreline in Sinclair Inlet, in the approximte |ocation shown in Figure 10-4. The CAD cells
will consist of one or nmore pits excavated into the native sedi ments and occupyi ng approxi mately 10
acres. The pits will be sized to hold the expected quantities of both CERCLA and navi gati onal
sedinents, nomnally estimted at 300, 000 in-place cubic yards.

The proposed conceptual design for the offshore CAD cells is shown in cross section in Figure 10-5.
The di mensions of the cells may be nodified during the remedial design to account for variation in the
quantity of sedinent requiring disposal. Equipment selection for construction of the CAD cells and

pl acenent of the contam nated sedinents will be deternmined in the remedial design.

Mechani cal | y dredged CERCLA and unsuit abl e navi gational sediments will be. placed in the excavated CAD
cells. After receiving the contam nated sedinents, the pits will be capped with a nom nal 3-foot-thick
layer of clean inport material and/or sedinments in accordance with the substantive requirenents of the
401 water-quality certification. The final elevations will approximately match the original bottom
contours. Specific design elenments of the cap nay be nodified in the renedial design, including

requi red consolidation periods, nodifications to the required cap thickness, or the need for inporting
addi tional capping material such as gravels or sands. Such changes will be considered to account for
desired perneability, to provide arnoring agai nst anchor damage, to inprove constructibility, or to
provi de habitat enhancenent. Cap pl acenment techniques will also be deternmined in the renedial design.

Managenent of Sedinents from CAD Cel | Excavation

Di sposition of the excavated naterial fromthe CAD cell construction will include a conbination of the
foll owi ng el ements.

. Di sposal of surface sedinments within CAD cells. Approxinately 4,000 cubic yards of
surface sedinents fromthe CAD cell area would be unsuitable for open water disposal. If
the final design of the CAD cell includes excavation of the unsuitable nmaterial, it

woul d be disposed of within one or nore of the CAD cells.

. Final cap at the CAD cell. To provide clean capping material, a portion of clean
sediments fromthe CAD cell excavation will be stockpiled on the bottomof Sinclair
Inlet, next to the pit. The stockpile will be naintained at a suitable slope to prevent
sl oughing. An estinated 14,000 cubic yards of clean sedinments will be stockpiled for
this use. After disposal of the contam nated sedinents, and pl acenment of the
3-foot-thick capping |ayer, the stockpiled sediments will be re-dredged and pl aced as
the final capping |ayer.

. Source naterial for enhanced natural recovery, in situ capping, and habitat restoration.
A total of approximately 60,000 cubic yards of clean sedinents fromthe CAD cell
excavation may be used in areas offshore fromQUJ A to acconplish the enhanced natural
recovery and in situ capping actions (described below). The objective would be
beneficial use of the sediments to adjust thickness of the thin-layer and thick-Iayer
caps near the QU A shoreline to create a nore gentle slope and inprove habitat. The
final contours of the cappi ng/ habitat enhancement neasures will be determned in the
remedi al design.



. Di sposal of excess clean sedinents at a DMWP site. Any clean sedinents not used for the
above purposes will be placed in an approved open water disposal site, such as the
Elliott Bay DMWP site

12. 2. 3 Enhanced Natural Recovery

To accel erate natural recovery, clean sedinent will be placed in a thin layer cap in the area shown in
Figure 10-4. The thin layer cap will have a noninal thickness of at |east 20 cm To provi de snooth
transitions in cap contours and to acconplish the habitat restorati on (described bel ow), the thickness
of the thin-layer cap may be increased in sone areas. This layer is not intended to provide a conplete
“seal” over the bottom but will provide a | ayer of clean sedinent in which existing organi sns
establish thenselves. The intent of this action is to reduce the contani nant concentrations to which
the organi sns are exposed, mnimze short-termdisruption of the benthic community, and effectively
accel erate the effects of natural sedi ment deposition

To avoid interference with present or potential fixture navigational requirements of deep-draft
vessel s at the shipyard, thin-layer capping will be limted to areas that are outside the navigation
| anes (“ no-cap boundaries” in Figure 10- 4).

To acconplish dilution of the carbon-nornmalized PCB concentrations in the existing sedinments, the
capping material will be required to have an average organi c carbon content of approxi mately 1 percent
or greater. The capping naterial nust also be suitable for open-water disposal, as determ ned by the
requi renents of the DMWP and have contam nant concentrations bel ow the a cl eanup goals. Sel ection of
the capping nmaterial source will be acconplished in the renedial design. Beneficial use of clean
sedinents fromthe CAD cell excavation as capping material will be considered in the renedial design
It is noted that the fine-grained cohesive nature of this naterial nmay result in uneven cap pl acenent.

12.2.4 In Situ Capping

In the nearshore area of QU A, FSSUs F3, F4, and F6 will be capped by placing a noninal 3-foot-thick

| ayer of material over the existing sedinents. To provide smooth transitions in cap contours and to
acconplish the habitat restoration (described below), the thickness of the cap may be increased in
sone areas. Previous shoreline construction has been inplenmented in this area as part of the selected
remedy for QU A The QU A shoreline remedy extends up to 100 feet seaward of the shoreline. The cap in
this area will not extend over the existing QU A shoreline renedy. The areas of capping and the

exi sting QU A shoreline renedy are shown in Figure 10-4.

The cap will be constructed as needed to withstand erosional forces while providing inproved habitat.
Sel ection of the capping materials will be acconplished in the renedial design. Beneficial use of
clean sediments fromthe CAD cell excavation as capping material will be considered in the renedia
desi gn. However, it is noted that the fine-grained cohesive nature of this material may result in
uneven cap pl acement.

12.2.5 Habitat Restoration

Additional action in the QU A shoreline area may include placenent of sedinents and/or other inported
nmaterials to create a nore gently sloping shoreline in intertidal and subtidal elevations. These
actions will be acconplished by increasing the thickness of the thin-layer cap and in situ
(thick-layer) cap in nearshore areas south of the existing QU A shoreline remedy. The intent of
placing this additional naterial is to inprove habitat quality in this area. Approximtely 30, 000
cubi ¢ yards of clean sedinents would be used to create the desired slopes. A 1-foot-thick |ayer of
inported gravel mx with the appropriate particle sizes for habitat enhancenent could be placed at
intertidal elevations; this habitat mx will also provide arnmoring as necessary in intertidal areas to
reduce the potential for erosion by wave action. The locations of the habitat inprovenent actions are
shown in Figure 10-4. Figure 10-5 depicts the conceptual approach for the habitat enhancenent. Design
speci fics such as slopes, elevations, and naterials selection will be determned in the renedi a

desi gn

12.2.6 Shoreline Stabilization at Site 1

Cleanup actions at Site 1 will include dredging of offshore sedinents, neasures to inprove slope
stability, and enhanced riprap protection on the shoreline. These actions will be designed to achieve
the follow ng perfornmance criteria:



. M ni mi ze human and ecol ogi cal exposure to eroding fill naterials

. I nprove slope stability to minimze the potential for future sloughing or erosion
. Accommodat e future navigati onal requirenents

. Wthstand a prescribed design storm event

. Limt encroachrment into marine habitat

Enhanced riprap protection will be provided by inporting riprap material and placing it over existing
riprap, in the shoreline areas designated in Figure 10-4. The riprap will extend from el evati ons of
approxi mately -5 MLLWto +18 MLLW A | ayer of clean inported naterial (such as sand) nmay be pl aced
beneath the new riprap to provide additional containnent of fill material.

On the south shoreline of Site 1, dredging will occur below the bottom el evati on of the new riprap
(i.e., below approxi mately -5 MLLW. The dredge cuts woul d be designed to achi eve sl opes and

el evations sufficient to accommodate fixture Moring A pha navigational requirenments deepening. The
dredged face of the fill slope will be capped with inported material to contain any contanination that
remains in the existing fill. Slope stabilization neasures such as driven sheet piles will be used as
needed to strengthen the slope and mnimze the potential for sl oughing.

On the east shoreline of Site 1, dredging would be linited to the eastern portion of FSSU F58, where
the nudline is relatively flat. On the sloping fill surface, a mnimm 3-foot-thick capping | ayer of
inmported material will be placed bel ow the bottom el evation of the newriprap (i.e., bel ow
approximately -5 MLLW to contain any contanination that remains in the existing fill.

The current estimate of inpact fromthe installation of riprap and sheet pile at Site 1 is
approximately 0.1 acre of pernmanent loss of intertidal habitat. Remaining issues at Site 1 include
assessing the total area inpacted and a final determ nation of the type of pernmnent or tenporary
habitat |oss to the marine environnent. Once the extent of habitat inmpact is confirmed, a nitigation
and nonitoring plan will be devel oped and submtted for approval, pursuant to Cean Water Act Section
404(b) (1).

Fi gure 10-3 shows conceptual approaches that may be used to acconplish these objectives. Design
speci fics such as slopes, elevations, and materials selection will be determned in the renedi al
desi gn.

12.2.7 Monitoring
Moni toring During Renedial Action

Monitoring will be conducted during inplementation of the renedial actions to evaluate short-term
environnental inpacts and to verify proper inplenentation.

The remedi al design will incorporate the substantive requirenents of water-quality certification

speci fying nonitoring requirenments during construction of the remedy. The water colum wll be

noni tored during dredgi ng, disposal, and capping operations to ensure that water quality criteria are
not exceeded outside the designated dilution zones. The water-quality certification will specify

requi red bathynetry surveys, dinmensions of the dilution zones, and short-termwater quality nonitoring
requi renents during dredging and di sposal. The water-quality certification will define any required
mtigati ng measures such as cl osed- bucket operational controls or silt curtains. The remedi al design
will satisfy the applicable substantive requirenents of 40 CFR 230 (Cuidelines for Specification of

Di sposal Sites for Dredged or Fill Material), will include a Findings of Conpliance (40 CFR 230.12),
and will be prepared in consultation with EPA, Ecol ogy, and the DMP.

Long- Term Moni tori ng

Long-termnonitoring will be conducted to docunent progress toward and attai nment of the cl eanup goal s
and obj ectives described in Section 9, and to verify the long-termintegrity of the remedy. Detailed
plans for long-termmonitoring of chenical, physical, and biological conditions will be devel oped
follow ng conpletion of the ROD. EPA and Ecol ogy will review and approve the plans in consultation
with the Suquam sh Tribe and the appropriate public health and natural resource agencies.



The objectives of the long-termnonitoring programare briefly sumrari zed bel ow.

. To verify attai nnent of the cl eanup objectives

. To confirmthe physical integrity of the CAD cell and shoreline stabilization measures
. To confirm predicted natural recovery of sediments in marine QU B

. To eval uate the success of the renediation in reducing COC concentrations in fish —

tissue as represented by English sole

Sanmpl ing specifics will be devel oped foll owi ng conpletion of the ROD. The general conponents of the
nmoni toring programare summari zed bel ow.

Moni toring of CAD and Shoreline Stabilization. A nonitoring programw ||l be inplenmented to verify the
long-termintegrity of the CAD cap systemand the shoreline stabilization nmeasures. The nonitoring
programwi Il include the foll ow ng conponents

. Sedi nent core sanpling through the CAD cap and into the unsuitable dredge material to
denonstrate the continued integrity of the cap and confinenment of contaninants

. Physi cal observations of the structural integrity of the CAD cap and shoreline
stabilization neasures; these will occur periodically

. Preci si on hydrographi c surveys of the CAD cap and shoreline stabilization neasures to
det ect any physical novenent

. Bi ol ogi cal assessments of the CAD area to docunent re- establishnent of the benthic
communi ty.
. Water quality measurenents of the CAD area to confirmthat contam nant |eaching is not

resulting in exceedances of marine water quality criteria

The types and quantities of these nonitoring events will be greater in early years than in later
years.

Moni toring of Sediments. Surface sedinents in Sinclair Inlet will be nonitored to verify long-term
protection of the environment and to assess the natural recovery of sedinent. The nonitoring program
wi Il consist of sedinent sanpling and chem cal anal ysis conbined with natural recovery nodeling

Sedi nent sanples will be collected periodically and anal yzed for PCBs, nercury, TOC, and particle size
paraneters. The results of the sanpling programw || be documented for the periodic reviews. The

speci fic nunbers and types of sanples, sanpling frequency, and anal ytical methods coul d be adjusted in
subsequent years after the 5-year revi ew based on the results of the nonitoring

Marine Tissue Monitoring. Marine tissue fromSinclair Inlet will be nonitored to assess reductions in
COC concentrations in edible seafood and to all ow determ nation of the need for seafood harvest
restrictions. English sole tissue sanples will be collected periodically and anal yzed for PCBs and
nercury. The results of the sanpling programwi |l be docunented for the periodic reviews. The specific
nunmbers and types of sanples, sanpling frequency, and anal ytical nethods could be adjusted in
subsequent years after the 5-year review based on the results of the nonitoring

Marine tissue nonitoring results will be evaluated by the Navy, Ecol ogy, and EPA for attai nment of the
remedi al goal of tissue concentrations consistent with reference area tissue concentrations.

In addition to addressi ng concerns of the Suquam sh Tribe, a single round of sea cucunber tissue
sanples wilt be collected. The sea cucunber sanples will be analyzed for PCBs,

Term nation of Long-Term Monitoring. Long-termnonitoring of marine sedinments and marine tissue may
term nate when any of the followi ng conditions are net:

. The sedi ment cleanup goal of 1.2 ng/ kg OC PCB is attained, neasured as an area-
wei ght ed average. The point of conpliance for attaining this goal is the top 10cm of
sedi ment .



. Concentrations of PCBs in English sole fromSinclair Inlet decrease to | evel s consistent
with the cl eanup goal

. The Navy, EPA, and Ecol ogy mutually agree that continued nmonitoring i s no | onger
provi di ng useful information

12. 2.8 Mai nt enance

The physical condition of the shoreline stabilization nmeasures and the CAD caps will be nmaintained to
preserve the integrity of the Remedy. The need for any corrective actions or physical maintenance wll
be identified by review of the results of the monitoring program Physical maintenance will be

provi ded as needed. The effectiveness of the inspection and mai ntenance programw || be revi ewed and
eval uated during the periodic reviews.

Moni tori ng and mai ntenance will not be conducted for physical habitat restoration features at QU B.
These include the final cover at the CAD cap and the shoreline habitat restoration features.

12.2.9 Institutional Controls

Any renedy that results in hazardous substances renai ning on site above levels that allow for
unlimted use and unrestricted exposure requires some formof institutional controls to ensure that
human health and the environnent are protected. For the marine portion of QU B, both the CAD cell area
and Site | are subject to institutional controls (see Figure 10-4 for exact |ocations). The specific
institutional controls and the objectives of the controls pertaining to both those areas are descri bed
below. Since this is an early action ROD for only the narine portion of QU B, facility-w de
requirenents will be described in the final ROD for QU B, which will include both the terrestrial and
nmari ne portions of the operable unit. The final ROD for QU B is expected to be conpleted within the
next year.

Institutional Controls and Objectives for the CAD Cell Area
Land-use restrictions and requirements are needed to address mai ntenance of the CAD cell cap and

procedures for controlling activities that coul d damage the cap or all ow exposure to or rel ease of
contami nants. The objectives of the controls are as foll ows:

. To ensure that the integrity of the cap is maintained
. To prevent any digging or construction on top of the cap
. To prevent dredging on top of the cap

The Navy and others will be able to conduct navigation in this area subject to naintaining the —
integrity of the CAD cover and taking necessary preventive measures to protect agai nst damage. The
Navy will provide information to the Coast Guard to ensure that appropriate restrictions, such as
anchoring restrictions, are inplenented to neet the objectives stated above and that the cap is
properly indicated on navigational naps.

Institutional Controls and Cbjectives for Site 1

Land-use restrictions will address procedures for controlling construction and mai ntenance to prevent
activities that may interfere with or conprom se the function of the shoreline stabilization system
Since Site | is within the exclusion zone, access to this area is already controlled and linmted. The
obj ectives of the controls are as foll ows:

. Prevent uncontrol |l ed excavation
. Prevent uncontrolled construction

Moni tori ng and ongoi ng mai ntenance will help ensure that the above- stated objectives are net.

12.3 SUWARY COF ESTI MATED REMEDY COSTS

The anticipated costs associated with the selected renedy are summari zed in Table 12-1. The
information in this cost estimate sunmary table is based on the best avail abl e information regarding
the anticipated scope of the renedial alternative. Changes in the cost elements are likely to occur as
aresult of newinformation and data collected during the engineering and desi gn of the renedia



alternative. Mjor changes may be docunented in the formof a nenorandumin the adm nistrative record
file, an explanation of significant differences, or a ROD amendrment. This is an order-of - magni t ude
engi neering cost estimate that is expected to be within +50 to —30 percent of the actual project cost.

12.4 EXPECTED QUTCOMES CF THE SELECTED REMEDY

The selected remedy will result in no changes to the current |and use for subrmerged land in Sinclair
Inlet. Absent further cleanup, institutional controls will be required at Site 1 to naintain the
long-termintegrity of the shoreline stabilization renedy. Additional restrictions on anchor sizes and
future dredging will be required for the area of the CAD cells, to prevent danage to the cap

The selected renedy for marine QU B has no inpact on current or potential future groundwater
use at the Conplex or vicinity.

The selected remedy is expected to reduce the area- wei ghted average PCB concentrations in QU B
surface sedinents by about 47 percent, immediately follow ng renmedi ati on. Al so, the shoreline
stabilizati on neasures under these alternatives are expected to mnimze any recontani nation caused by
eroding fill material. Natural recovery of sedinments is expected to continue over the long term
Current nodeling estimates predict that the MCUL of 3 ng/kg OC PCB will be met within 10 years within
the marine QU B boundary. In the event that significant inmprovements in sedinment quality are not
observed within the first 10 years, the Navy, Ecology, and the EPA will evaluate the need for further
actions.

It is expected that the reduction in area-wei ghted average concentrations of PCBs in surface sedi ments
will eventually result in reductions in PCB concentrations in marine tissue. However, it is not

possi ble to make quantitative estinmates of the degree of, or tinmng of, any reduction in PCB
concentrations in marine tissue. Until the concentrations of PCBs in marine tissue reach acceptable
levels, it is anticipated that the Suquam sh Tribe or WDOH nmay pl ace restricti ons on seaf ood
harvesting fromSinclair Inlet.

The ecol ogi cal risk assessment identified some potential for ecological risk to marine organi snms from
the presence of COCs in sedinments. Although the sel ected renmedy does not include specific actions
designed to address the potential ecological risks, it is expected that the selected renedy will
result in cleanup of sedinents that may be contributing to the potential ecological risks.

Physi cal , sedi ment chem stry, and English sole nonitoring is expected to continue until the cleanup
goals are nmet, or upon nutual agreenent of the Navy, EPA, and Ecology. It is anticipated that the
scope of the nonitoring programwill be nodified over tinme, as a result of periodic reviews of the
nmonitoring data. Mnitoring of marine sedinments and tissue is expected to term nate when either the
sedi nent or tissue cleanup goal is achieved.

The final cleanup levels for marine sedinents are set in Section 9 of this ROD. Inplenenting the
selected renedies is expected to result in human health risks below 10-5 lifetine excess cancer risk
and hazard index of 1.
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Table 12-1
Summary of Estimated Remedy Costs

Quantity Uni t Unit Cost Cost
Descri ption (%) (%)
Direct Capital Costs
CERCLA Dr edgi ng 200, 000 CcY 3.00 600, 000
Vessel / nooring rel ocation 1 LS 750, 000. 00 750, 000
Excavat ed CAD
Borings to characterize cell area 1 LS 400, 000. 00 400, 000
Dredge cel |l (s) 360, 000 cY 4.00 1, 400, 000
Transport and di spose cl ean sedinents 241, 000 cy 3. 00 723, 000
Pl ace CERCLA sedinents in CAD 200, 000 CcY 3.00 6000, 000
Pl ace navi gational sedinments in CAD 100, 000 CcY 0. 00 0
I nport and pl ace sand cap 60, 000 cY 15. 00 900, 000
Capping at QU A area
Pl ace thin-layer cap 20, 000 CY 4.00 80, 000
Pl ace m ni mum 3-foot-thick cap 55, 000 CY 4.00 220, 000
Resource Protection Actions
Habitat Restoration at QU A
Pl ace thick | ayer of sedinments 30, 000 cY 4.00 120, 000
Arnor/habitat |ayer inport and place 5, 000 cY 23.00 115, 000
CAD cell finish cover 14, 000 CcY 18. 00 252, 000
Standby for Tribal fishing 1 LS 250, 000. 00 250, 000
Site | Shoreline Stabilization
Import and pl ace riprap 5, 000 cY 23.00 115, 000
I nport and place quarry spalls 6, 000 Cy 23.00 138, 000
Construct sheet pile stabilizing wall 400 LF 750. 00 300, 000
Water Quality Controls
Turbidity Controls 1 LS 400, 000. 00 400, 000
Water quality nmonitoring (DO and turbidity) 910 LS 6(:3‘000000'000 62’ 888
Sanpl i ng boat/equi prent rental DAY : 2,
First Year CAD Monitoring
Bat hymetry survey 6 EA 5, 000. 00 30, 000
Si descan sonar 3 EA 5, 000. 00 15,000
Sedi nent profile camera survey 4 EA 5, 000. 00 20, 000
. . 20 EA 1, 000. 00 20, 000
Surface PCB sedinent sanpling
Shal | ow borings (visual and physical) 20 EA 1, 000. 00 20, 000
Fi rst-Year Sea Cucunber Nbnitoring 1 LS 60, 000. 00 60, 000
TOTAL DI RECT CAPI TAL COSTS (DCC) 7, 700, 000
I NDI RECT CAPI TAL COSTS
CAD Moni t ori ng/ Mai nt enance Pl an 1 LS 30, 000. 00 30, 000
Monitoring Plan for Natural Recovery 1 LS 30, 000. 00 30, 000
Mobi | i ze/ denmobi | i ze, bond, insurance (10% of DCC) 770, 000
Engi neering, construction nanagenent (15% of DCC) 1, 155, 000
Subtotal Indirect Costs 1, 985, 000
Capital /I ndirect Contingency (20% 1, 937, 000
TOTAL | NDI RECT CAPI TAL COSTS 3,922, 000
TOTAL CAPI TAL COSTS 11, 622, 000




Table 12-1 (Conti nued)
Summary of Estimated Remedy Costs

Quantity Uni t Unit Cost Cost
Descri ption (%) (%)
ANNUAL O8M
Moni toring of Natural Recovery (Annualized) 1 LS 38, 040. 00 38, 040
Mari ne Tissue Monitoring (Annualized) 1 LS 39, 200. 00 39, 200
Site 1 Shoreline Mintenance (Annualized) 1 LS 16, 590. 00 16, 590
CAD Moni toring/ Maintenance (Annualized) 1 LS 57, 095. 00 57, 095
Peri odi c Revi ews (Annualized) 1 LS 10, 000. 00 10, 000
Subt ot al 160, 925
&M Cont i ngency (20% 32,185
Total Annual O&M 193, 110
PRESENT WORTH ANNUAL O8M (30 years, 7% 2, 396, 302
TOTAL PRESENT WORTH COSTS 14, 018, 302

Not es:

Unit costs include contractor overhead and profit.

O8&M costs are annual i zed.

Present worth of O&M costs assunes a 7 percent discount rate and 30-year duration.
Al quantities are estimates that nmay be refined when renedy is designed.

Cost estimates are within +50 percent to -30 percent accuracy expectation.
CAD - confined aquatic disposal

CERCLA - Conprehensive Environmental Response, Conpensation, and Liability Act
CY- cubic yards

DO - dissol ved oxygen

EA - each

LF - lineal feet

LS - lunp sum

QU A - operable unit A

O& M - operation and mai ntenance

PCB - pol ychl ori nated bi phenyl



13. 0 STATUTCORY DETERM NATI ONS

Under CERCLA Section 121, selected renedi es nmust be protective of human health and the environnent,
comply with ARARs, be cost-effective, and use permanent solutions and alternative treatnent

t echnol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference for renedies
that use treatnent that permanently and significantly reduce volume, toxicity, or nobility of

hazar dous substances, pollutants, or contam nants as their principal elenment, and a bi as agai nst
off-site disposal of untreated waste. The selected renedy for the marine environment at QU B
Alternative 5D7, is discussed in terms of these statutory requirenments in this section

13.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected renmedy will protect human health and the environnent by consolidation and contai nnment of
cont am nat ed sedi nents, enhanced natural recovery, in situ capping, stabilizing shoreline areas to

m ninize the potential for erosion and recontam nation, and inplementing institutional controls that
will maintain the long-termphysical integrity of the renedy.

The primary human health risks associated with the marine environment are through consunption of
English sole that contain PCBs. The estimated lifetime excess carcinogenic risk fromthis pathway,
assumi ng a subsi stence-level consunption rate, is 4.4 x 104 The sedi ment cleanup actions will reduce
the concentrations of these chenicals in surface sedinents, but will not directly reduce the currently
estimated risks from seafood consunption. It is expected that the selected remedy will eventually
result in reductions in contam nant concentrations in nmarine tissue fromSinclair Inlet, with a
correspondi ng reduction in human health risk

Data from post-renedi ati on sedi ment and tissue nonitoring will be nade avail able to other agencies to
support consideration of possible restrictions on harvesting and consunption of nmarine species. Any
such restrictions would be adm nistered by the Brenerton- Kitsap County Health Departnent, WDOH, or

t he Suquam sh Tri be.

The sel ected renedy poses no short-termrisks to hunman health or to threatened or endangered species
that cannot readily be controlled. Sonme short terminpacts to benthic organisns are expected in the
locations targeted for dredgi ng, CAD cell construction, enhanced natural recovery, and cappi ng
actions. No adverse cross- nedia inpacts are expected fromthe sel ected renedy.

13.2 COWPLI ANCE W TH ARARS

The selected remedy will conply with federal and state ARARs that have been identified. No waiver for
any ARAR i s being sought or invoked for any conponent of the selected renedy. The ARARs identified for
this remedy are discussed in the follow ng subsections

13. 2.1 Chemi cal - Speci fic ARARs

Washi ngton State Sedi nent Management Standards (Chapter 173-204 WAC). These regul ati ons are applicable
to the selection of sedinent cleanup |levels (Chapter 173-204-570 WAC) and sel ection of cl eanup actions
(Chapter 173-204-580 WAC). The selected remedy will conply with the requirenments of these regul ations
by achi evi ng sedi nent cl eanup | evels docunmented in this ROD.

Washi ngton State Mddel Toxics Control Act (Chapter 70.105 RCW Chapter 173-340 WAC). The overall

cancer risk and hazard index requirenents (Chapter 173-340, Part W) are rel evant and appropriate when
establ i shing risk-based cleanup levels in sedinents for protection of human health. Provisions
requiring cleanup levels not to exceed natural background (Chapter 173-340-700[4][d]) are also

rel evant and appropriate

Federal Water Pollution Control Act (33 USC 1314; 40 CFR Part 131). These regul ations set forth
surface water quality criteria for the protection of aquatic organi sms and hurman heal th (through
ingestion of water and aquatic organi sns and through ingestion of aquatic organisns only). The
criteria for protection of aquatic organisns and protection of human health through ingestion of
aquatic organisns are applicable to surface waters of Sinclair Inlet and to di scharges of groundwater
through the CAD cells and into Sinclair Inlet. The selected renedy will be inplenented in such a
manner that these water quality criteria are net at designated points of conpliance within Sinclair
Inlet.



Washi ngton State Water Pollution Control Act; Water Quality Standards for Surface Waters of the State
of Washington (Chapter 90.48 RCW Chapter 173- 201A WAC). Washington State narine surface water

qual ity standards set general water use criteria for class A surface waters and toxic substances
criteria for the protection of aquatic life. These criteria are applicable to surface waters of
Sinclair Inlet, which Ecology has designated a Cass A (excellent) water body. The sel ected remedy
will be inplemented in such a manner that these water quality standards are net at designated points
of conpliance within Sinclair Inlet.

13. 2.2 Location-Specific ARARs

Endangered Species Act (16 USC 1531 et seq.; 50 CFR Parts 17, 225, 402). This act protects fish,
wildlife, and plants that are threatened or endangered (TIE) with extinction. TIE species that have
been observed in Sinclair inlet include chinook salnmon, bull trout, Steller sea lions, gray whales,
orca whal es, and bald eagles. The requirements of this act are applicable to cleanup actions that may
affect a listed T/E species or designated critical habitat. The selected renedy will conply with the
substantive requirenents of these regul ations through Navy consultation with the U S Fish and
Wildlife Service, and the National Marine Fisheries Service (NWS), As part of the infornal

consul tation process, the Navy has prepared a biol ogi cal assessnent which determ ned that the remedi al
action is not likely to affect endangered speci es.

Mari ne Mammal Protection Act of 1972 (16 USC 1361-1389; 50 CFR Parts 13, 18, 216, and 222). Marine
mammal s are occasionally seen in Sinclair Inlet. Should cleanup activities threaten to “take”
(including harass) marine mammals in Sinclair inlet, conpliance with the substantive requirenents of
this regulation will be required. The selected remedy will conply with the substantive requirenments of
these regul ations through Navy consultation with the U S. Fish and WIldlife Service and the National
Marine Fisheries Service to determ ne the need for reasonabl e and prudent measures or to obtain

speci al permission for incidental take.

Federal Fish and WIdlife Coordination Act (16 USC 661 et seq.). The requirenents of this statute are
rel evant and appropriate to any construction activities where waters of 10 acres or nore are proposed
to be i nmpounded or diverted, or a channel deepened. The selected remedy will conply with the
substantive requirements of this act through Navy consultation with the U S. Fish and Wldlife
Service and the Washington State Departnent of Fish and Wldlife to deternine the need for avoi dance
or mtigation neasures to prevent |oss of and damage to wildlife resources.

Marine Protection, Research, and Sanctuaries Act of 1972, Section 103 (33 USC 1401; 40 CFR Parts 227
and 228). This statute and inplenmenting regul ations are applicable to the transportation and di sposal
of dredged material in ocean waters. These regul ations authorize the U S. Arny Corps of Engineers and
EPA to issue pernits for such actions. On-site placenment of sedinents within the CAD cells, during
thin-1ayer capping, and during in situ capping requires substantive conpliance with these
requirenents. Off-site disposal of sedinents fromthe CAD cell excavation requires M conpliance with
the permtting requirenent. The selected renedy will conply with the substantive and, where necessary,
adm ni strative requi rements of these regul ations through Navy consultati on with DVWP agenci es. The
DMWP is discussed under itens to be considered (TBC) (Section 13.2.4).

Mgratory Bird Treaty Act (16 USC 703 et seq.). The Mgratory Bird Treaty Act makes it unlawful to
“hunt, take, capture, kill” or take various other actions adversely affecting a broad range of

m gratory birds, including pigeon guillemts, nallards, ring-necked ducks, double-crested cornorants,
and Pacific |loons (see 50 CFR 10.13 for list of protected mgratory birds) without prior approval by
the Department of the Interior. This statute and inplenmenting regul ations are rel evant and appropriate
for protecting mgratory bird species identified within Sinclair Inlet. The selected renedies will be
carried out in a manner that avoids the taking or killing of protected nmigratory bird species,

i ncl udi ng individual birds or their nest.

Aquatic Land Use (RCW 79.90; WAC 332-30). This statute and inplenenting regul ations are applicable to
any off- site disposal of sedinments fromthe CAD cell excavation that occurs on state-owned | ands. The
selected remedy will conply with these requirements by obtaining authorization fromthe Washi ngton
State Departnment of Natural Resources for any use of state-owned aquatic |ands.

Coastal Zone Managenent Act (16 USC 1451; 15 CFR 923-930). The requirenments of this statute are
applicable to any construction activities along the shoreline. Proposed actions nust be consistent
with state coastal zone nanagenent (as governed by the Washington State Shoreline Managenent Act) to
t he maxi mum ext ent practicabl e.



Washi ngton State Shoreline Managenent Act (chapter RCW90.58; Chapter 173-16, 173-22, and 173-27 WAC).
The substantive requirenents of this statute and i nplenenting regulations are applicable to
construction activities along the shoreline (including narine waters and extending 200 feet | andward).
WAC 173-27-060(1) discusses the applicability of chapter 90.58 RCWto federal |ands and agencies
within the coastal counties, one of which is Kitsap County. Proposed actions nust be consistent with
the policies and goals of the approved Washington State coastal zone nanagenment programand with the
policies and shorel ands use designations of the local jurisdictions shoreline master plan (Kitsap
County shoreline designation maps, WAC 173- 22- 0636). Cuidelines for |ocal regulation of shoreline
protection (WAC 173-16-060[17]) are relevant and appropriate for shoreline stabilization. The selected
remedy will conply with the substantive requirements of these regul ati ons.

Washi ngton State Hydraulic Projects Approval (chapter 75.20.100-160 RCW Chapter 220-110 WAC). This
statute and inplenmenting regul ations are applicable to any work conducted in Sinclair Inlet or along
the OUB shoreline that changes the natural flow or bed of the water body (and therefore has the
potential to affect fish habitat). The requirements include bank protection (WAC 220-110- 050),

sal twater technical provisions (-230), and prohibited work tines in saltwater areas, such as juvenile
sal non outmgration tines (-271). The selected remedy will conply with the substantive requirements of
these regul ations through consultation with the not found to be practicable for the sedinents. Because
no principal threat wastes are present in the narine environnment at QU B, the sel ected renedy
satisfies EPA's expectation that treatnment should be used to address the principal threats posed by a
site wherever practicable.

The sel ected renedy invol ves on-site containment of contam nated sedinents, which is consistent with
EPA' s and Ecol ogy’s bias against off-site |and disposal of untreated waste. The selected renedy is

al so consistent with EPA's expectation for use of engineering controls, such as contai nment, for waste
that poses a relatively low, long-termthreat or where treatnent is inpracticable.

13.7  FI VE- YEAR REVI EW REQUI REMENTS

Because this remedy will result in hazardous substances, pollutants, or contamnants renaining on site
above levels that allow for unlimted use and unrestricted exposure, a statutory revieww || be
conducted within 5 years after initiation of remedial action to ensure that the remedy is protective
of human health and the environnent.

Washi ngton State Department of Fish and Wldlife to deternine appropriate mtigation nmeasures
for the on- site dredging, disposal, capping, and shoreline stabilization neasures.

Native Anerican Grave Protection and Repatriation Act (25 USC 3001-3013; 43 CFR Pan 10). This statute
requires that any federal agency discovering Native Anerican cultural itens (human remai ns and
associated itinerary objects) notify in witing the U S. Departnent of Interior and the appropriate
Native Anerican tribe. The federal agency nust cease activity in the area of the discovery, make a
reasonabl e effort to protect the itens discovered before resum ng such activity, and provide notice as
descri bed above. These requirenents are applicable only if cultural itenms are discovered during

inmpl enentation of the sel ected renedy.

Ar chaeol ogi cal Resources Protection Act (16 USC 470aa et seq.; 43 CFR Part 7). This programsets forth
requirenents that are triggered when archaeol ogi cal resources are discovered on federal |ands. It
requires that excavati on of these resources be conducted under a pernit by professional

ar chaeol ogi sts. These requirenments are applicable only if archaeol ogical itens are discovered during

i npl enent ation of the selected remedy.

13. 2. 3 Action-Specific ARARS

Federal Water Pollution control Act Section 404(b)(1), Dredge and Fill (33 USC 1314; 33 CFR Parts 320,
323; 40 CFR Part 230) and Rivers and Harbors Act, Section 10 (33 USC 403; 33 CFR Parts 320, 322).
These statutes and inplenenting regul ations are applicable to dredging, filling, and other alteration
of the bed of navigable waters in the U S., including the placenent of riprap within the intertidal
zone of Site 1. The prinmary nmechanismfor regulatory oversight is through permtting by the U S. Arny
Corps of Engineers and pernmt review by EPA. Of-site disposal of clean sedinments fromthe CAD cell
excavation may require a permt. On-site actions will conply with the substantive requirements of the
Corps of Engineers Nationwide Permit 38. In addition, EPA review of the action under 40 CFR Part 230,
Section 404(b)(l), Quidelines for Specification of D sposal Sites for Dredged or Fill Material, wll
apply. The selected remedy will conply with the substantive and, where necessary, administrative



requi renents of these regul ations.

Washi ngton State Mddel Toxics Control Act (Institutional Control Requirenents) (Chapter 70.105 RCW
Chapter 173-340-440 WAC). This statute and inplenenting regul ations are rel evant and appropriate to
impl enentation of institutional controls that are required to maintain the long-termintegrity of the
cl eanup actions. The institutional control conponents of the selected renedy will conply with the
substantive requirements of these regul ations.

Washi ngton Water Pollution Control; Water Resources Act; Water Quality Standards for Surface Waters of
the State of Washi ngton (RCW90.48, 90.54; WAC 173-201A). This regulation is an action-specific ARAR
because it sets requirenents for neeting surface water quality standards during inplenmentation of the
remedy. Ecol ogy has designated Sinclair Inlet as a dass A (excellent) water body. The Water Quality
Standards for Surface Waters (WAC 173-20 IA) will apply during CAD construction including turbidity
and m xi ng zone requirenments. They will also apply to long-termnonitoring of the CAD cell(s).

Maxi mum Envi ronment al Noi se Levels (WAC 173-60). These regul ations are applicable to the
i npl enentation of the remedial action. The regul ati ons establish pernissible, maxinmmnoise |evels for
various receptors based upon the source receiving the noise.

Resour ce Conservation and Recovery Act; Washi ngton Dangerous Waste Regul ati ons (40 CFR 260; WAC
173-303. These requirenents apply to the managenent and di sposal of hazardous/dangerous wastes at an
off-site facility. These regulations are only applicable if RCRA wastes are encountered during the
dredgi ng operation. Of-site disposal would then conply with substantive and adm nistrative
requirenents of these regul ations. These regul ations are not applicable to the disposal of sedinents
in the CAD.

Sol i d Waste Managenment Reduction and Recycling (RCW70.95 and WAC 173- 304-200). On-site nmanagenent of
solid waste encountered during the dredging operation will be managed in accordance with the
substantive provisions of the solid waste regul ations. Solid wastes will be sent to a pernitted solid
waste facility. These regulations are not applicable to dredged or fill material.

13.2.4 Iterms To Be Consi dered

Dredged Material Managenent Program The DMWP, formerly known as the Puget Sound Dredged Di sposal

Anal ysis (PSDDA) program establishes evaluation procedures for assessing the suitability of dredged
material for unconfined open water disposal in Puget Sound. The programwas established in 1988 by the
U S Arny Corps of Engineers, EPA the Washington State Departrment of Natural Resources, and Ecol ogy.
DMWP gui dance for sedi ment eval uati on provi des specifications for conpliance with the Marine
Protection, Research, and Sanctuaries Act, Section 103 (33 USC 1401; 40 CFR 227,228). Substantive and
adm nistrative requi rements of the DMW are applicable to the off-site open water disposal of clean
sedinents fromthe CAD cell excavation. The selected renmedy will conply with the DMWP requirenents.

Qui dance for Subaqueous Dredged Material Capping. This guidance provi des suggested nethods and design
speci fications for subaqueous dredged material capping. It also includes nonitoring guidelines. The
CAD cell cap will be designed using the elenents of this guidance.

Qui dance for In Situ Subaqueous Capping of Contam nated Sedi ments. This guidance provi des suggested
net hods and desi gn specifications for capping of in situ contam nated sedinents. It also includes
nmoni toring guidelines. The in situ capping and thin-layer capping conponents of the sel ected renedy
wi Il be designed using the el enents of this guidance.

13.3 OTHER FEDERAL LAV

Point Elliott Treaty of 1855. The United States, including federal agencies, has a duty to protect
treaty fishing rights reserved by the Suquam sh Tri be and defined by court decisions and orders. The
Suquami sh Tribe is a signatory to the 1855 Treaty of Point Elliott, whereby the Tribe ceded certain of
its aboriginal lands to the United States but reserved under the treaty “the right of taking fish at
all usual and accustoned grounds and stations.”



13.4  COST- EFFECTI VENESS

The selected renedy is cost-effective and represents a reasonabl e value for the noney that will be
spent. In making this determ nation, the follow ng definition was used: “A renedy shall be cost-
effective if its costs are proportional to its overall effectiveness.” (40 CFR 33.430ffl(1)(ii)(D).
This was acconplished by evaluating the overall effectiveness of the alternatives that satisfied the
threshold criteria (i.e., were both protective of human health and the environnent and were AR AR
conpliant). Overall effectiveness was eval uated by assessing three of the five balancing criteria in
conbi nation (long-termeffecti veness and permanence; reduction in toxicity, mobility, or vol une
through treatnent; and short termeffectiveness). Overall effectiveness was then conpared to costs to
determ ne cost-effectiveness.

The estimated present worth cost of the selected remedy is $14, 000, 000. The renoval and off-site

di sposal actions under Alternative SD2 woul d cost approxi mately twi ce as nuch as the sel ected renedy,
woul d pose potentially greater short-termrisks to construction workers and the community, and would
not provide significantly greater long-termprotection. Neither of Aternatives SD2 or SD7 woul d
include actions to provide reduction in toxicity, mobility, or volunme through treatnent. Therefore,
the sel ected remedy provides greater overall effectiveness at |ess cost than Alternative SD2. The
relationship of the overall effectiveness of Alternative SD7 was determined to be proportional to its
costs and hence the selected remedy represents a reasonable value for the noney that will be spent.

13.5  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE

The sel ected remedy represents the maxi mum extent to whi ch permanent sol utions and treatnent
technol ogi es can be utilized in a practicable manner at the site. O those alternatives that are
protective of human health and the environnent and conply with ARAR the sel ected renmedy provides the
best bal ance of tradeoffs in terns of |long-termeffectiveness and pernmanence, short-term
effectiveness, inplenentability, cost, and reductions in toxicity, mobility, or volune achieved

t hrough treat nent

The sel ected remedy neets the statutory requirement to use permanent solutions to the maxi mum extent
practicabl e. However, treatnment was not found to be practicable for sedinents at QU B because of the
unknown | ong-term effectiveness of certain treatment technol ogies, poor inplementability, and

di sproportionate costs of potential treatment technol ogies. Long-termeffectiveness is achieved by the
sel ected renedy through nonitored engineering controls and institutional controls, rather than

t r eat ment

13.6 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected renedy does not include treatnent that reduces the toxicity, nobility, or volume of
waste. As explained in the previous subsection, treatment was not found to be practicable for
sediments at QU B.

The NCP establishes an expectation that EPA will use treatnent to address the principal threats posed
by a site wherever practicable (40 CFR 300.430(a)(1)(iii)(A)). EPA has al so established an expectation
for use of engineering controls, such as containnment, for waste that poses a relatively |low, |ong-term
threat or where treatnent is inpracticable (40 CFR 300.430(a)(l)(iii)(B)). The “principal threat”
concept is applied to the characterization of source naterials at a Superfund site. A source naterial
is a material that includes or contains hazardous substances, pollutants, or contam nants that act as
a reservoir for mgration of contanmination to ground water, surface water, or air, or acts as a source
for direct exposure. Principal threat wastes are those source materials considered to be highly toxic
or highly nobile that generally cannot be reliably contained, or would present a significant risk to
human health or the environnent shoul d exposure occur

The contam nated sedinents in the marine environnent at QU B that are addressed by this ROD are not
considered to be principal threat wastes. They are not highly toxic or highly nmobile, and they can
reliably be contained. Further, as explained in the previous subsection, treatnment was



14. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The proposed plan for marine QU B was rel eased for public comment in March 2000. The proposed plan
identified Alternative 5D7, Dredging Wth Excavated Confined Aquatic D sposal, as the preferred
alternative for marine sedi ment renediation. The Navy. Ecology, and the EPA reviewed all witten and
oral comments submitted during the public comrent period. It was deternined that no significant
changes to the renedy, as originally identified in the proposed plan, were necessary or appropriate.



15. 0 RESPONSI VENESS SUMVARY

The followi ng questions were asked during the March 22, 2000, public neeting regardi ng the proposed
nmari ne QU B cl eanup. The questions are paraphrased fromthe record of that neeting.

1. Conment (Richard Belnont): Has the Navy found any geoducks in the area where the
pit CAD will be |ocated?

Response: The Navy conducted a biol ogical habitat survey of the pit CAD area using an underwater video
camera in late sunmmer 1999. This survey was designed to systematically identify flora or fauna al ong
evenly spaced transect lines. Analysis of survey results indicated that the CAD pit area constitutes
relatively lowquality habitat in ternms of nunber, density, and diversity of species relative to other
areas of Puget Sound. Specifically, a total of five clamsiphons were observed in the CAD pit area
based on anal ysis of representative survey transects. These siphons could not be identified to

speci es, but were nost likely geoduck or horse clans based on the relatively large size of the

si phons. Based on this analysis, the estinmated density of these larger clans was 0.0008 individual s
per square foot in the pit CAD area, which is a very |low density. Thus, if geoducks occur in the CAD
area, they occur in very |ow nunbers and density.

2. Comment (Scott Pozarycki and R chard Bel nont): Assum ng geoducks did exist at the pit CAD | ocation
in the future, would harvesting of thembe allowed over the CAD? In a case |like this any harvesting
woul d probably be done with hydraulic nethods, which would probably involve renoving af oot and a hal f
of sedinent.

Response: As described above, the results of the video survey at the CAD pit area suggest a | ow
density of large clans in this area (0.0008 individuals per square foot). The site is considered | ow
quality habitat relative to other areas of Puget Sound. Thus, although geoducks could potentially
occur in the CAD pit area, they are not expected to occur in sufficient nunbers to represent a
significant resource or valuable harvest. The Navy's recent Aquascape environmental literature
conpi | ation noted that geoducks are not expected to be a significant resource within Sinclair Inlet.
Wth respect to the potential effects of geoduck harvesting techniques in the CAD area, the total

t hi ckness of the CAD cap will be 4 feet (3 feet of clean inported sand followed by a final 1 foot of
clean native sedinent). The Navy will likely inplenment institutional controls to maintain the
integrity of this CAD cap. The Navy would maintain institutional controls to avoid conprom sing the
integrity of the cap. Geoduck harvesting nmethods woul d have to be assessed to assure that they woul d
not inmpair cap integrity.

3. Comment (Sue Gazarek): Has the Navy done any testing to deternmi ne whether these fine sedinents
whi ch coul d have chemicals stuck to themwi |l actually settle out once they have been stirred up, or
will they increase the turbidity in Sinclair Inlet for a long tine?

Response: Mdel i ng done on behal f of the Navy showed very little risk of release of chem cals and only
limted increase in turbidity within 300 feet of the dredging and di sposal sites using an open
clamshel | dredge. Since the actual dredging will use an environnental or closed clanshell, the actual
rel eases should be even less than the limted i nmpacts predicted by the nodeling. The Navy will conduct
work as required by a Section 401 Water Quality Certification, including using the best available
dredgi ng and di sposal procedures for mnimzing turbidity plumes. The Navy will be diligent in the
water quality nonitoring and nake every effort to neet the water quality certification requirenents.
Operations will be stopped and corrective actions taken should the chenmical or turbidity limts
specified in the water quality certification be exceeded

4. Conment (Lisa Mdss): | know we’'re focusing on the marine portion of the site tonight, but are there
concerns about contam nation nmoving down to the marine environnent fromthe upland area in the future?

Response: The results of the Navy' s renedial investigations and subsequent evaluations |lead to the
conclusion that there is not an imedi ate threat of upland sources recontam nating the sedinents
because sources have been controlled and the stormsewer system the prinmary potential future threat,
will be addressed in the final OU B ROD. Additional details regarding upland QU B will be presented in
a proposed plan and record of decision the Navy is preparing, and another public neeting will be held
regarding the upland portion of the site in the future



The followi ng comment on the proposed plan was subnmitted in witing:

5. Comment ( Ben Nelson): Enclosed is a copy of ny letter to the Brenerton Sun which has not been
published as of this date (3/17/00).

The following is the Text of M. Nelson's 2/24/00 letter to the Bremerton Sun: The Suquam sh now
question the Navy dredging of Sinclair Inlet as detrinental to their fishery. However, the Tribe gil
netting of salnmon at CGorst has already destroyed 99% of the bottonfish in the area. Their 1989 S. O K
herring project decinmated the herring in this area. Wiat has the Tribe done to restore this fishery?
What are the results to date? I's the Tribe expecting conpensation fromthe Navy for a fishery they
destroyed?

M. Nelson’s Conment continues: A Tribal Meno admits this loss of herring. Wat exact area will
you enhance for snelt spawni ng? Renoving the sedinent to a |and area woul d be ny preference.

Response: The Navy plans to undertake neasures believed by the Tribe and other resource organizations
to be favorable for marine habitat along QU A The specific objective of this action is to create a
gently sl oped nearshore area resenbling pre-devel opnent conditions. Il is hoped that the result wll
be more favorable for a variety of shall ow water habitat uses, possibly including snelt spawning

The follow ng comrents on the proposed plan were submtted in witing by the Suquam sh Tribe (Tribe):

6. Corment (Tribe): The Tribe fully supports renoval of contam nated sedinents fromthe marine

envi ronnent However, the Tribe is against disposal of these sane contam nated sedinents back into the
marine environnent in any GAD facility. This would result in unnecessary habitat degradation as
described in the Proposed Plan and | eaves open the possibility that contam nati on can be uncovered and
adversely affect the marine systemin the future. It is assunmed that sone contam nated sedinent wll
be spilled or drift to areas around the perineter of the GAD due to technical limtations. Wiat is the
potential for this? Wiat is the estimated tine until PCBs deposited in the GAD will be broken down?
Does this nethod sinply entonb PCBs effectively ‘preserving’ themforever?

This disposal decision ultinmately boils down to cost There is a $20 million cost savings by di sposing
contam nated sedinent in the GAD conpared to disposal in a landfill. Gven the fact that there wll
be sone additional habitat degradation associated with the CAD di sposal nethod, this cost savings
should at least in part be used to offset the adverse habitat inpacts. Based on the history of habitat
degradation in Sinclair Inlet, this should be of paranount priority for the Navy. Instead of nerely
pocketing the savings, lets use a percentage to restore the habitat.

Response: Disposal of sedinent in a pit CAD will cause short4erminpacts. The nobst pronounced i npact
will be tenporary elimnation of existing benthic creatures during CAD excavation. However, these
short-terminpacts appear relatively mnor conpared to the potential water quality inpacts from

sedi nent dewatering and human health inpacts associated with transportation necessary for upland

di sposal

Short-terminpacts will be mnimzed through environnental controls, sound work practices, and

equi pnent sel ection. The water quality certification that will be issued for this project will require
coll ecting surface sedi nent sanples around the perineter of the CAD at the begi nning of the project.
These sanples will be analyzed for a variety of chem cals including PCBs. The certification will also
require sanple collection prior to placenment of the finish layer of native sedinments over the CAD. In
addition, long-termnonitoring of the CADw Il be instituted to ensure that the contam nants are not
escaping into the marine environnent.

PCBs are persistent chemcals that break down only very slowy under natural conditions.

H gh-tenperature incineration, the standard method of destroying PCBs, would be very costly and
inpractical considering the relatively |ow concentrations of PCBs and the | arge volune of water that
woul d have to be driven off of the sedinents. Local environnental concerns and community opposition
coul d be expected to any attenpt to site an incinerator in the vicinity. The nost appropriate approach
to remedi ati on under these circunstances is to contain the sedinments and reduce the chance of contact.
PCBs are al nmost insoluble in water but have a strong affinity for fine sediment particles. The design
of the pit CADwill result in the sedi ments being surrounded by existing fine-grained sedi nents and
covered with a thick layer of inported fine sand which collectively will act to prevent rel ease of



PCBs. In the long termthe Navy' s anal yses suggest that the pit CADis at |east as effective as upland
di sposal

Renedy cost is one of nine standard criteria established for conparing alternative cleanup approaches
under Federal Superfund regulations. Pit CAD disposal ranked significantly better than upland di sposa
on costs as well as on short-terminpacts. It is msleading to use the term“savings” for the
difference in projected costs for these two alternatives, since this could be taken to inply that

$30, 000, 000 has been pre-allocated for cleanup

7. Comment (Tribe): Sedinent capping near OQUA represents a clear opportunity to attenpt sone
restoration to ‘natural’ shoreline conditions at this site. A habitat problemw dely recognized in
Sinclair Inlet is the lack of nearshore habitat D scussions between the Navy and the Tribe about a
smal | project in conjunction with sediment capping just west of the shipyard are encouragi ng. The goa
of this project should be to create gradual sloping shallow subtidal and intertidal habitat up to the
hi gh water mark This woul d create surf smelt spawni ng areas, shellfish beaches, and shal |l ow nearshore
sal non rearing areas. This particular project has prom se and the Tribe encourages the Navy to
continue to develop this. A potential habitat restoration project at this same site has been
identified by the Navy and Tribe as possible nmitigation for the Pier D project. This latter project
woul d invol ve excavation of fill material and restoration of upper intertidal habitat It is the
Tribe's hope that this latter project will be carried forward and that it could and shoul d be
coordinated with the CERCLA sedi ment cappi ng.

The Tribe has been working with the Navy to identify other habitat projects along the north shore of
Sinclair Inlet and again we are encouraged by these efforts and the commtnent the Navy is naking to
address the habitat degradation that has occurred The Tribe encourages the Navy to continue these
efforts and to restore as nuch nearshore habitat as possible within the framework of this CERCLA

cl eanup

Response: The Navy routinely endeavors to consider the broader picture and identify opportunities to
achi eve nul tipl e objectives when devel opi ng remedi al actions. Wile working with the Tribe throughout
t he devel opnent of the QU B Marine Remedial Action, such an opportunity was identified. It is now

pl anned to augnent the thick-and thin-cap requirenments for the sedinment units off QU A with beneficia
use of clean sedinents. As the Tribe suggests, the capping requirenments are expected to be inpl ement ed
in a manner that will create additional habitat. The proposed beneficial use is not inconsistent with
the current concept for habitat restoration identified by the Navy and Tri be as possible mtigation
for the Pier D project.

8. Comment (Tribe): The Tribe requests a nmeeting between Navy contractors and Tribal fisherman two
weeks before the commencenent of dredging so that all parties understand exactly what will be
occurring and potential conflicts can be avoided to the greatest extent possible. The Tribe is
concerned about the effect of dredging and in-water construction on Treaty reserved fishing rights in
Sinclair Inlet The Tribe conducts a chinook salmon fishery frommd-July to md-Septenber in Sinclair
Inlet with tribal fishers typically placing fishing gear in close proximty to the BNC as this is
where the fish congregate. W are concerned access to this Treaty reserved resource will be restricted
ei ther by equi pnent, operations, or Navy ships currently docked at the BNC which nust be noored in
central Sinclair Inlet in order to allow access for dredging and construction. Continued discussion is
required on this inportant issue

The Tribal chum salmon fishery takes place fromm d-Cctober to the end of Decenber at the very eastern
boundary of Sinclair Inlet as these fish nove into Dyes Inlet. Barge traffic between Sinclair Inlet
and Elliott Bay has the potential to disrupt this fishery, The Navy has stated that barge traffic wll
be restricted to the ferry lanes. This nay alleviate nmuch of the concern regarding interference with
Tribal fishing; however, the ferry itself often interferes with net placenent during this fishing
season so the Tribe suggests cl ose commruni cati on between the Navy and Tribal fisherman to avoid
potential conflicts.

Response: The Navy is committed to working with the Suquam sh Tribe to mnimze inpacts. Based on a
request fromthe Tribe, the Navy expects to shut down the dredging operations for a two-week period
during the peak fishing season in August. The Navy will also schedule a neeting, to be facilitated by
the U S Coast Quard, with the Tribal fishermen and the dredging contractors to ensure there is
conmmuni cati on between these groups. There is no expectation that vessels presently noored within the



exclusion zone will be relocated to the nooring buoys in the central portion of Sinclair Inlet to
support dredgi ng.

9. Comment (Tribe): Site 1 remedy. As stated in comrent #2, a habitat problemw dely recognized in
Sinclair Inlet is the lack of nearshore habitat. The upper intertidal area in particular has been
filled and otherwi se elininated all along the north shore of the Inlet Shallow subtidal areas are al so
uncomon. This type of habitat is inportant for juvenile salnon, shellfish, baitfish, and nyriad other
speci es. Even though site 1 habitat is already degraded due to steep slopes and riprap arnoring, the
site 1 remedy continues the pattern of steepening and deepening the shoreline that has been occurring
t hroughout the history of the BNC. The optinal renedy here is to renove fill or cap the area to create
a nore natural shoreline. Since operational constraints of the shipyard prevent this and since this
remedy is in large part driven by a future MLCON project, this is further justification for the Navy
to restore habitat elsewhere in Sinclair Inlet Wiile the Tribe accepts the fact that the working

shi pyard requires these kinds of depth/slope patterns, it is difficult to accept a continuation of
this pattern without inproving the shoreline at another site. This trend of gradually deepeni ng and
steepening the north shore of Sinclair Inlet needs to be reversed and sone nearshore shal | ow wat er

habi tat restored

Response: To the extent that the renmedial action is being conducted at the shoreline, the Navy has
endeavored to consider habitat restoration in selecting a remedy. The comment enphasi zes a historical
pattern of Navy land use at the Conplex that is unrelated to the rel ease or threat of release of a
hazar dous substance under CERCLA. The Defense Environmental Restoration Program which finds the
renmedi al action, is designated for the renediation of releases. Habitat restoration work in response
to lawful historical |and usage is unrelated to the progranis objectives and an inappropriate use of
these finds.

The inprovenents at Site 1 are designed in a nanner that mninzes encroachnent and avoi ds creation of
bul kheads, while achieving functionality and permanence of the remedy. Permanence is one of nine
standard criteria established for conmparing alternative cl eanup approaches under Federal Superfund

regul ati ons. Pl acement of the erosion control material, in conbination with the dredging at the site,
will mnimze the possibility that sea life will come in contact with contam nated nmaterials. In
total, it is considered that the productive fish habitat at Site 1 has been increased

10. Comment (Tribe): Natural recovery is stated to be an inportant part of this remedy. This should be
effective for that part of the shipyard where a depositional environment exists. However, the

Sept enber 1998 Sedi ment Trend Anal ysis of Sinclair Inlet by MO aren indicated that east of pier 4, an
erosi onal environnent exists. It was further hypothesized by Mcd aren that this eroded sedi nent coul d
be circulated and deposited in other sections of Sinclair or Dyes Inlets. This region of the shipyard
therefore requires special attention since natural recovery will not occur and since this may be a
source of contamination for other regions of Puget Sound. This is particularly inportant given that
sedi nent contamnation in Gstrich Bay (Jackson Park Housing Conpl ex) is not being renedi ated because
incom ng contanmination will apparently defeat whatever is done

The Navy is planning to dredge nost of the sedinent contamination in this eastern part of the shipyard
However, there are some additional areas with PCBs between 6 and 12 ppm OC and hi gh nercury
concentrations which will not be addressed according to the Proposed Plan. ‘Internedi ate neasures
such as thin layer capping are suggested by the Navy on page 6for this level of contam nation. Since
practical considerations such as active berthing areas don't allow for these ‘internedi ate measures!
within the shipyard, it is prudent to address this contanination concern through the primary
remedi ati on et hod bei ng enpl oyed which is dredgi ng W therefore recomrend sone additional dredging
between piers 4 and 5 and between piers 6 and 7 where PCBs exi st at concentrati ons between 6 and 12
ppm OC. G ven the fact that dredging equipnent is already scheduled to be operating within these
berthing areas and adequate capacity exists in the CAD, this should be easily incorporated into the
Navy’'s remedi al design. The fact that the pit-CAD is a relatively inexpensive disposal alternative is
further justification to dredge nore contani nated sedi nents.

Response: Cost-effectiveness was one of the considerations in selecting a PCB action |evel to guide
the cl eanup. The costs of renoving sedinents with PCB concentrations below 12 ng/ kg OC were found to
be di sproportionate to the limted reduction in risk that woul d be achi eved. During devel opnent of the
proposed plan, only sedinent units with PCBs greater than 12 ng/kg OC were originally to be dredged.

At the Tribe' s request, additional dredging of areas with |ower PCB | evels and el evated nercury



concentrations were included in the proposed plan. This additional dredging will take place between
Piers 4 and 5 and Piers 6 and 7. These additi onal dredge areas increase the cleanup dredgi ng quantity
by 34 percent, which is a substantial portion of the sedi ment cleanup

The gui del i nes devel oped by the Navy, in consultation with Ecol ogy and the EPA, for defining the

addi tional dredging in the absence of a definitive risk-based rationale were that the PCB | evel s were
to be between 6 and 12 ng/kg OC and the nercury concentrati on was to be above 3 ng/kg. The remnedi a
action will neet these established guidelines. Any additional dredgi ng would not.

The goal of conbining the cl eanup and navigation dredging into a single integrated project has been
wi del y endorsed by regul atory and resource agency staff and other stakehol ders because of obvious
benefits, including reduced inpact to the inlet. Achieving this goal pronises to be an ongoing
chal | enge, considering the scope of the work and the nunerous constraints as to when and how t he work
can be performed. Incorporating additional dredging in the cleanup at this point would very likely

j eopardi ze the chances of conpleting the work in a single construction season

Neverthel ess, the Navy will attenpt to take advantage of any opportunity that nmay occur to incorporate
dredgi ng of sediment units F78 and F88 in eastern QU B in the cleanup. Work in this portion of QUB is
schedul ed toward the end of the dredgi ng sequence, increasing the likelihood that this additional work
can be included as long as the prior work is conpleted on schedul e. Planned CAD pit capacity should
allow for cost-effective disposal of the additional sediments as |long as the actual sedinment vol umes
fromprior dredging do not markedly exceed forecasts.

11. Comment (Tribe): Dredging in the erosional area in the eastern part of the shipyard shoul d be
conducted during periods of |low current velocities as nuch as practicable so as to mnimze the
transport of suspended, contam nated sedinent to other regi ons such as Dyes Inlet.

Response: Ecol ogy and EPA, in consultation with NVFS, are preparing a water quality certification for
this project. The certification will establish both nonitoring and water quality requirenents for the
project. These agencies will routinely reviewthe nmonitoring results and determne if additiona
protective neasures are required. In addition, the project specifications require use of the best
avai | abl e dredgi ng technol ogy for nminimzing potential inpacts to the marine environnent. The
specifications also include additional neasures to be taken in the event the water quality
certification requirements are exceeded. Wth use of the mobst protective dredgi ng techni ques

avail abl e, the stringent nonitoring requirenents, and routine oversight by the regul ators, dredging at
the Complex will mninmize the transport of contam nants,

12. Comment (Tribe): Sinclair Inlet contains all sorts of garbage and debris as a result of various
dunpi ng and past waste practices. Dredging will likely disturb and possibly renove nuch of this
According to the RAB presentation of February 22, this debris will be renoved when it exists in areas
whi ch are schedul ed to be dredged There is concern about hazardous materials such as intact druns or
batteries which mght be ruptured by dredge equi pment resulting in rel ease of sone contam nation. Wat
is the possibility of this and what are contingency plans for this scenario?

Response: The Navy used divers to performdebris renoval around many of the piers in 1995. Based on
their report, there is still a good deal of debris left on the bottom Foster Wieel er Environnenta
al so perfornmed a debris survey in conjunction with the bathynetric survey during the summer of 1999.
The results of the debris survey are docunented in the project plans and specifications, so that the
dredge operator may use this information throughout the dredging

The potential for intact drums to exist near pier areas is low Even a full drumusually contains
enough head space that it would float if dropped into Sinclair Inlet. If a drumwere to sink, it would
likely indicate a leak in the drumthat would allow water to enter the drum A hole would also allow
liquid in the drumto escape. Any netal druns dropped into Sinclair Inlet would settle near the
surface and quickly corrode.

The pier area dredging will be acconplished using 24-to 27-cubic-yard (cy) environnental or shrouded
buckets. For conparison purposes, a 55-gallon drumequates to 0.27 cy, or roughly one percent of the
bucket vol ume. The Cabl e- Arm bucket is designed to be lowered to the area to be dredged and then
closed with a flat, level cut to trap the sedinents within the bucket. The bucket woul d cl ose around a
| oose piece of debris. The debris would then be placed into the barge together with the sedi nents,
where it woul d be picked out and brought upland for proper disposal. The debris renoval requirenents
are clearly stated in the project plans and specifications.



The Cabl e- Arm bucket takes a relatively shallow bite, only about 1-foot deep. Large debris could be
trapped in the lips of the bucket as it closes. If the debris were a 55-gallon drum there is the
potential for the drumto be crushed by the bucket. This type of situation could result in a rel ease

of the drunis contents to the environnent. The dredge will be equipped with a spill kit and boons for
use in the event of any release to the environment. The Conpl ex Fire Department would al so respond to
the rel ease. The Conpl ex has energency equi pnent and spill boons for use in the containment of any

rel ease. The Site Health and Safety Plan will also include emergency response procedures to be
followed in the event of any such rel ease

In addition to these precautions, the dredge will have a spill boomplaced around it to contain any
hazardous material (such as petroleum oils, and lubricants) that nay be rel eased fromthe dredge
itsel f.

13. Comment (Tribe): Monitoring should include some sanpling and analysis of clamtissue for chem ca
contami nants. Except for limted data on short term exposure of introduced nmussels, this type of

eval uation is absent fromthe RI. Human health risks associated with shellfish consunption have al so
not been thoroughly evaluated The region i mredi ately west of the shipyard proper in front of QUA
likely contains shellfish suitable for such an anal ysis.

Response: Sedi nment cleanup with the objective of indirectly |leading to decreased |evels of chenicals
in the tissues of bottomdwelling fish is expected to yield commensurate inprovenent for other marine
life, including shellfish. Suitable clamhabitat at the southwest end of the Conplex is conparatively
limted and not open to the public; no sanmpling of shellfish is planned

14. Comment (Tribe): Page 6, first paragraph. The Proposed Plan states that since English sole was
used to represent all fish consumed fromSinclair Inlet, this may lead to an overestimation of risk
Wil e the risk assessnent in general was indeed conservative in nature, this particular point is not
accurate. Qther species collected fromSinclair Inlet, such as rockfish, actually contain higher
concentrations of PCBs than English sole. An argument can therefore be nade that using English sole as
a surrogate for all species may actually underestimate the true risk Wthout a detailed anal ysis of
consunption and chem cal concentration for all species, it is sinply unknown whether using English
sol e as a surrogate species underestimates or overesti mates the actual risk.

Response: The statenent in the proposed plan was purposely made in conditional form The intent is to
indicate that available information suggests it is nore probable that use of English sole as a
surrogate for all fish consumed fromthe inlet will lead to overestimation rather than underestimation
of risk. Strictly in terns of arithnetic, it is true that higher risks would be associated with a diet
consisting largely of rockfish. However, it appears nore likely that an actual diet would include nore
sal non than rockfish considering relative availability and results of ingestion surveys. Since, in
general, salnmon spend only a fraction of their lives in Sinclair Inlet, a strong case could be nade
that only a snmall fraction of the risk fromconsunption of migratory salnon is potentially a result of
conditions in the inlet.

15. Conment (Tribe): Page 6, Cbjectives of Ceanup, first bullet The Tribe's ultimate goal is to
harvest seafood fromSinclair Inlet. At present, chemcal contanination in seafood caused in |arge
part by the Navy ‘s historical practices in Sinclair Inlet prevents the Tribe fromcarrying out this
Treaty right The Tribe ‘s goal is therefore to have Sinclair Inlet cleaned up to a level that permts
saf e harvesting and consunpti on of seafood fromthese waters. The Navy should have a simlar goal

Response: The Navy strongly supports the goal of inmproving conditions in Sinclair Inlet for many
reasons, including collection and consunption of seafood. The QU B Marine Renmedial Action will be a
large step towards mneeting that goal

The foll owi ng comments on the proposed plan were submitted in witing by the Washington State
Departnent of Fish and Wldlife (VWFW:

16. Comment (VWDFW: WDFW has participated in the series of workshops regardi ng devel opnent of the
proposed plan and |listened closely to responses about the feasibility of options regardi ng cl eanup
efforts at the site. W appreciate that our concerns about fill of nearshore habitat has been taken
into consideration. However, WDFWrenai ns concerned that the proposed pit Confined Aquatic D sposa
(pitCAD) will not result in cleanup of contam nated sedi ments, creates excessive disturbance of



subtidal benthic habitat to excavate the pitCAD, and will be difficult to nonitor or access if
treat nent options becone needed or avail able. The contam nants origi nated fromupland sources and, as
such, they should be renoved fromSinclair Inlet.

O the alternatives under consideration, we continue to support treatnent and upl and di sposal as the
best overall solution with the greatest certainty for the protection offish and wildlife resources
that inhabit the inlet W are concerned that the pernanence of the pitCAD and the long termcapacity
of it to prevent contact with nmarine fish and invertebrate resources is poorly understood Likew se,
pi t CAD nonitoring has been inadequate in the past, and this proposal al so appears deficient in
determining the effects to fish and wildlife resources. If treatnent options are currently unfeasible,
then storing the contaninated sediments at upland | ocations would al |l ow easier access when treatmnments
are nore feasible rather than dredging Sinclair Inlet a second tine.

WDFWi s disappointed that the list of alternatives did not include a remedy that would result in the
treatnent of contam nated sedinents. At a mininum a pilot project for treatnment should be initiated
for that portion of the contaninated sediments showing the greatest toxicity. WDFWwi || require
addi tional and clarifying plans of the pitCAD continues to renain an alternative.

Response: The Navy has routinely and continuously coordinated closely with the State of Washi ngton

t hroughout the Superfund process. Mst of this interaction has been with the Departnent of Ecol ogy,
since Ecology is the | ead state agency for remedial work. The Navy fornally introduced the general
concept of a pit CAD on Navy property to Ecol ogy and EPA representatives in July 1999. Results of
extensi ve nmodel i ng and anal yses of various elenents of pit CAD performance undertaken by the Navy with
input fromthe agenci es have been a routine topic of discussion during regular neetings between the
Navy and regul ators. These anal yses have addressed such issues as stability during CAD excavation, the
potential for erosion of the CAD cap fromnatural forces and vessel novenents, and |ong-term
stability. The overall conclusion has been that the pit CAD can be expected to be highly stable and
highly effective in isolating contam nated sedi ments and, hence, is well suited for |ong-term sedi nment
di sposal . Navy reports docunmenting the results of these anal yses, as well as the design of the

sedi nent dredgi ng and di sposal action to control water quality inpacts, have been routinely provided
to Ecol ogy and t he EPA.

In general, established sedinent treatnent technol ogies are nost effectively used with Iimted
quantities of sediment with conparatively high concentrations of chem cals. These nethods woul d not be
expected to be economcally feasible with the large quantities of sedinent with relatively | ow

chem cal concentrations and hi gh water content proposed for cleanup at QU B.

A potential Navy pilot project to evaluate the effectiveness of eelgrass in bioremediating PCBs in
sedi nents near QU A was cancel | ed because of agency objections to | eaving contaninated sedinments in

pl ace during the several years likely needed for the test. The Navy arranged to have tests of
solidification/stabilization (S/'S) methods using inlet sedinents perforned when it appeared there was
a potential denmand for the sedinments as a construction naterial. Wile these tests showed that S/ S

net hods are capable of greatly inproving sedi nent handling characteristics and reducing the potenti al
for release of chenicals, the costs could only be justified if beneficial use rather than disposal was
the objective. Wile the Navy had a strong interest in upland uses for the QU B sedi ments, a variety
of potential applications were determ ned to be infeasible because of a conbi nati on of stakehol der
concerns and schedul e constraints.

The State is currently working with other agencies to evaluate potential nmethods of treating

cont am nat ed sedi nents under the regionwi de Miltiuser Disposal Site (MJDS) program However, these
eval uations are not sufficiently far advanced to serve as a basis for considering treatnent as a
significant conponent of cleanup for this site.

17. Comment (WDFW: W understand that the plans for Site One are still under devel opnent Cur

eval uation will continue as the plans becone avail able. However, use of rip rap and sheet pile along a
shoreline will not prevent novenent of contam nated sedinments into Sinclair Inlet Rp rap may mninze
erosion of shoreline fill, but it is not a barrier. The shoreline protection proposal should not

result in increased encroachment into the nearshore, as is currently proposed in the Biological
Assessnent dated January 14, 2000. Mtigation for the additional riprap encroachment should be part of
the plan, if unavoi dable. We prefer a nearshore habitat restoration project be devel oped for this
portion of the project as mtigation.



Response: it is agreed that the use of riprap along a shoreline will not prevent upland material from
eroding into an adjacent water body; the riprap nerely mnimzes potential erosion. Atrue barrier to
erosi on, such as a concrete bul khead, could be constructed, but WDFW has expressed concern over that
type of structure and, consequently, that approach has been avoi ded. Ecol ogy has expressed support for
the nore habitat-friendly conpromi se of using riprap, which will reduce potential erosion of fill

wi t hout the degree of shoreline hardening associated with an actual wall. Please also see the response
to Suquam sh Tri be comment nunber 9.

The foll owi ng specific comments on the proposed plan were subnmitted in witing by the U S. Fish and
WIldlife Service (USFW5):

18. Comment (USFWS): Page 1, bullet 2 “No other chemcal |evels are high enough to justify sedi nent
cleanup.” After reviewing the data, we believe that sedinent nercury levels found in the shipyard
exceed the CSL level and thus should al so be addressed in the proposed plan. In fact, on page 5 the
docunent acknow edges that high mercury levels, which exceed U S. Food and Drug Adm nistration

gui delines, found in rockfish have lead to fish advisories in Sinclair Inlet and exenplifies the need
to address other contami nants of concern, like mercury, in the cleanup effort.

Response: The Navy is al so concerned about the potential effects of mercury in inlet sedinents and

ti ssues. However, the infornmation available to support a rigorous assessnent of the risks associated
with mercury in the inlet is limted in nany respects. For exanple, there are decided linmtations in
the present understanding of the distribution of mercury in sedinments and tissues, appropriate
ingestion rates by species, fraction of a hypothetical seafood diet likely to be collected in the
inlet, and the preval ence of seafood species within the inlet. Wthout inproved insights on itens such
as these, a sedinent cleanup based on mercury would be very difficult to justify. Neverthel ess, the
Navy is commtted to including renoval of sedinent nmercury hot spots in the cleanup and will include
anal yses for nercury in the post renedi ati on nonitoring program

19. Conmment (USFW6): Page 5, paragraph | and Ecol ogi cal Ri sk Assessment. The studies conducted in 1994
and 1995, which reveal ed m nor biological effects to resources from contam nated sedi nents, were
perforned prior to the listing of salnonid species as threatened Under ESA both indirect and

curmul ative effects are considered when reviewing a project and even mnor effects can hanper the
recovery of the species. We would like to see an ecol ogical risk assessnent conducted using the listed
bull trout and sal non speci es.

Response: The Navy appreci ates and shares Fish and Wl dlife's concerns regarding ESA-|li sted speci es.
However, it woul d not be appropriate to adopt the goals of the ESA as the primary focus of the

ecol ogi cal risk assessment under CERCLA, even if a new RI/FS process for an unstudied site were being
initiated today. It is alnost certain that there are substantial limts to both the quantity and
quality of information available to support such a risk assessnent. Collecting sufficient information
to performa risk assessnent would |ikely be a substantial undertaking requiring at a m ni num
preparation of work plans, extensive field investigations within Sinclair Inlet and at reference

l ocations, and anal ytical work. Collecting enough tissue data for |listed species to be statistically
significant mght be perceived as an objectionable inpact. As a practical matter, even if a conplete
set of data was available, the tine required sinply to performa new ecol ogi cal risk assessnment at
this point would preclude coordinating cleanup with the upcom ng navi gation dredgi ng project.

20. Comment (USFWB): Page 5, Human Health R sk Assessnent. The Suquami sh Tribe has recently conducted
a new consunption rate study for peoples of the tribe. In light of this newinformation as well as the
PSAMP i nformati on aforenentioned in this letter, which indicates that bottonfish fromSinclair Inlet
contain elevated | ead and nercury | evel s, we suggest that the Navy conduct another human heal th risk
assessnent using this relevant informati on. On page 6, paragraph |, the proposed plan states that
using the groundfish, English sole, to represent all types offish eaten nay overestimate the risk
posed to persons. The new data from PSAMP is a good renmi nder that there are species for which we do
not sanple that may be nore contam nated than the species we do sanple, thus underestimating the risk
posed to humans.

Response: The Navy is al so concerned about the inplications of the Tribe' s survey and recent rockfish
anal yses. However, several of the points made in the previous response are also applicable to this
commrent. The new information of itself is not sufficient to support performance of a properly robust
new ri sk assessment. Besi des data gaps, there appear to be significant questions yet to be answered
about this information. Exanples include what fraction of the seafood recorded as being consuned in



the recent survey could be expected to be collected fromSinclair Inlet, and how nany rockfish could
actually be collected fromthe inlet on a year-to-year basis? Also, as in the previous response, even
if all necessary data were available in properly reviewed form insufficient time remains to performa
new ri sk assessnment and coordi nate cleanup with the navigational dredging project.

Wil e the risk assessnent process is conservative by design, it is not generally the case that
paraneter val ues are sel ected and assunptions made in carrying out the assessnment with the express

goal of evaluating the “worst case.” The fact that rockfish sanpl es have been shown to have hi gher PCB
concentrations than were found in the R English sole sanpling does not invalidate the assessnent. The
new findi ngs suggest that eating rockfish fromthe inlet nmay pose greater risk than eating the sane
quantity of sole fromthe inlet, but the findings are not sufficient to project overall risk to a
subsi st ence seafood harvester wi thout informati on on such itens as the nakeup of the entire diet,

avail ability of rockfish, etc

21. Conment (USFWB): Page 6, (bjectives of O eanup. W woul d suggest adding one nore objective to the
list nanely, to protect and recover threatened and endangered fish species as well as other biologica
resour ces.

Response: The Navy supports the goals of protecting and aiding in the recovery of threatened and
endangered species, as well as related goals such as encouragi ng an i ncreased sense of environnental
stewardship towards inlet resources throughout the broader comunity of stakehol ders and resource
users. Wiile it is hoped that the cleanup will contribute to the protection and recovery of threatened
and endangered species, this is not an appropriate objective of this Superfund cl eanup

22. Comment (USFWB): Page 6, (bjectives of deanup, |ast paragraph. As stated earlier in the genera
comrents we take issue with the natural recovery of persistent, bioaccunul ative conpounds. O
particular concern to us are the areas with PCB concentrations between 6 and 12 ng/ kg OC. The pl an
states that areas with this concentration range will be “potential candidates for internediate
remedi al measures.” We would prefer to see sediments containing this PCB range renoved fromthe water
but at the very least we would urge the Navy to commit to the use of enhanced natural recovery for al
these areas if renmoval is not possible

Response: The Navy acknow edges that industrial operations at the Naval Conplex have inpacted narine
sedinents in Sinclair Inlet. However, marine sedinent cleanup is expensive and will inevitably involve
sone short- terminpacts. To justify undertaking cl eanup, el evated chenical |evels must be linked to
potential risk, and expenditures for cleanup nust be denonstrated to achieve reduction in risk

Ideal |y these connections shoul d be supported by well-established science backed up with specific
regul atory requirenents.

Level s of chem cal contam nation nmeasured in Sinclair Inlet are generally conparatively noderate, and
only limted justification for cleanup has been identified. The nost credible justification for

cl eanup involves risks to human health from bi oaccumul ati on of PCBs. Note that while the science
behind this justification seens well recognized, appropriate regulatory requi rements have yet to be
filly pronul gated.

One consideration in settling on the PCB action level of 12 ng/kg OC was the cost-effectiveness of

cl eanup. The | atest PCB data show that below this level the costs of additional sedinent renoval are
substantial and di sproportionate to the limted further reductions in risk that are possible. It could
be argued that no action should be taken for sedinments with PCB concentrations bel ow the action |evel
However, the Navy, Ecol ogy, and the EPA agreed that, based on resource agency concerns, efforts would
be made to take additional action. Vessel navigation requirenments throughout nost of marine QU B
preclude placing clean material to enhance natural recovery processes, but additional measures are
included in the proposed cl eanup where conditions all ow.

23. Comment (USFWB): Page 9, |ast paragraph. The discussion of alternatives seems to bias risks to
people (Alternative 2) and does not go into the kind of detail for Alternative 7. A nore bal anced
di scussion as to the risks associated with both alternatives is wel cone.

Response: The Navy perceives that the nost profound potential inpacts related to the cleanup and the
i npacts that nost sharply distinguish the two action alternatives are human health inpacts. The Navy
also believes that there is not a “bal ance” of inpacts between Alternatives 2 and 7, but rather that
Alternative 2 woul d have considerably nore inpact than Alternative 7



24. Comment (USFWB): Page 10, Preferred Alternative, bullet 1. A statenment referring to the
accessibility of contam nated sedinents to the dredging process is nade. W urge the Navy to use al
the neans at their disposal and to be innovative to ensure that all contam nated sedi nents targeted,
such as sedinents with PCB concentrati ons 12ng/ kg or greater, are renoved during the renedial process

Response: The Navy will continue to work aggressively to naxi m ze the benefits of the sedi nent cleanup
within the constraints of the project and schedul e.

25. Comment (USFWE): Page 11, Preferred Alternative, bullets 6 and 7. A nore detailed explanation as
to the institutional controls, the monitoring, and review process nmust be included in order to

eval uate the inpacts the project nay have on threat ened/ endangered species as well as other trust
species. W feel an evaluation of the nonitoring data every 5 years is insufficient and recomrend a
nore conprehensive nmonitoring and eval uation plan for this project W also recomrend buil di ng
contingencies into the nonitoring plan as to how “problens” are dealt with should they arise during
the nmonitoring phase of the project.

Response: The proposed plan is intended to provide a conparatively brief sunmary of the proposed
cleanup in relatively sinplified | anguage suitable for a wi de audi ence. Details of the institutiona
controls and the nonitoring program are under discussion. Sorme additional information on these topics
will be included in the record of decision for marine QU B.

26. Comment (USFWB): Page 11, Figure 3. At a minimumwe urge the Navy to renove all sedinments which
have mercury contam nati on co-located with PCB sedi nent concentrations ranging between 6 to 12 ny/ kg
CoC.

Response: As noted in an earlier response, information on nercury is not conplete enough nor reliable
enough to justify making nercury a primary consideration in renedial decision naking. However, the
Navy will include selective renoval of mercury hot spots in the cleanup, and anal yses for nercury wll
be included in the nmonitoring program

The foll owi ng comrents on the proposed plan were submitted in witing by the National Cceanic and
At nospheric Admi nistration (NQAA):

27. Conment (NQAA): NOAA supports the Navy's plan to conbine the cleanup dredging with the

navi gati onal dredgi ng project. Conbining the projects will renove contanination fromthe water sooner
and wi Il avoid separate dredgi ng events. Because dredging disturbs the narine environment by
suspendi ng sedi ment and contami nants in the water columm and renovi ng nuch of the benthic community,
it is desirable to limt the nunber of dredging events

Response: The Navy appreci ates NOAA's support for the idea of conbining cleanup and navi gation
dr edgi ng.

28. Comment (NQAA): As a general rule, NOAA prefers upland disposal to all types of in-water disposal
However, we recognize both the cost and the difficulties of de-watering and transporting |arge vol unes
of sedinent offsite. W have reviewed the design for the proposed pit CAD and believe that if built
usi ng careful engineering controls and nonitored properly, it will provide a cost-effective and

ecol ogical ly protective disposal solution

Response: In addition to higher costs the Navy perceives that substantially greater human health risk
woul d be associated with the handling of sedinments if upland disposal had been sel ected. The Navy is

committed to taking the steps necessary to nake the project a success, including nmeasures to pronote

the long-termfunctionality and integrity of the CAD. The water quality certification for the project
will include detailed requirenents for nonitoring and testing during dredgi ng and di sposal, and

addi tional requirements for monitoring in the CAD area will be defined as part of the |ong-term

noni toring program

29. Comment (NQAA): Qur primary concern is with the dredging plan and the risk assessnent that was
used to devel op renmedi al action objectives for the site. NOA is concerned that the risk of nercury
bi oaccunul ati on was not adequately assessed and that the dredgi ng described in the proposed plan may
not protect higher trophic |evel organisns fromaccunul ating harnful concentrations of nercury in
their tissues. Several points |lead us to this conclusion



. Mercury has been shown in a nunber of studies to be highly bioaccumul ative.

. Bi oaccunmul ati on was assessed at PSNS by collecting tissues in the field and through the
use of a caged nussel study. The caged nussels were suspended one neter above the
sedinent surface. Wiile this technique is very useful in assessing risk from
contam nants dissolved in the water colum and associ ated with suspended solids, it is
not useful in assessing risk to organisns feeding directly on the sedinents, or to
hi gher trophic | evel organi sns exposed through the food chain. Tissues (English sole,
sea cucunber, caged nussels) were coll ected outside the shipyard boundary away fromthe
nost contam nated areas of the shipyard, and nay under- represent the potential for
bi oaccunul ati on

. The rockfish data available to NOAJ4 indicate that nercury is accurmulating to | evels of
concern (ranging fromO0.326 to 1.15ppn) in fish fromSinclair Inlet NOAA begins to be
concerned about reproductive or early life stage inmpacts when whol e body concentrations
of mercury exceed 0.5 —1.0 ppmwhol e body wet weight. Mre recent studies indicate
adverse effects on growh, inmmune function, testicular devel opnent, norphol ogi ca
nornmality, and feeding ability at concentrations as | ow as 0.27 ppm Rockfish
popul ations in Puget Sound are in decline and the National Marine Fisheries Service is
currently deciding whether to |ist copper, brown and quillback rockfish under the
Endangered Species Act. NQOAA is concerned about the inpacts of nercury in Sinclair Inlet
on rockfish and other higher trophic-Ievel species.

W recognize that the mercury data are old (the data were collected in 1994 and 1995) and that

condi tions may have changed since then. W al so acknow edge that source control achi eved through

upl and cl eanup work and natural attenuation will work to |lower surficial concentrations. However,
uncertainties in the risk assessnent may have | ed to inappropriately high renedial action objectives
for bioaccunmul ative contanminant. To address these and other uncertainties in the risk assessnent,
NQAA has two reconmmendati ons:

1) If feasible and if there is sufficient disposal capacity in the CAD, environmental dredging
shoul d be extended to include areas with the highest mercury concentrations (above 1.0 ppm, if
these areas are not already included in the navigational dredging or the dredging for PCBs.

2) The Navy nust nonitor the recovery of the area closely, and take additional action if it
becones clear that the site continues to pose a risk to human health or the environnent The
noni tori ng program shoul d i ncl ude nercury and shoul d i ncl ude both chem cal and bi ol ogi ca

noni toring. Bioaccunul ati on through the food chain should be specifically addressed in the
nonitoring plan. NOAA would like to be involved in the devel oprent of the nonitoring program
and to review nonitoring results.

Response: Defining the maxi num potential bioaccunulation rate that m ght be experienced by narine life
exposed to the highest sediment chemical concentrations at QU B was not one of the objectives of the
remedi al investigations. No such goal was identified during the period when the Navy, in consultation
with Ecol ogy, the EPA, and the resource agencies, planned the investigations. However, both the
Engl i sh sol e and sea cucunber sanpling do provide insights on the potential inpacts of nearshore

sedi nent chenistry at QU B.

To reduce potential interference with Navy vessel novenents, none of the English sole sanpling was
perforned in the nearshore area at the Conpl ex, although two of the starting |locations are within
about 500 feet of the exclusion zone. However, the estimated English sole home range of approximately
I mle suggests that these bottomdwelling fish may wander in an area alnost as wide as Sinclair
Inlet. On this basis, each of the |ocations where sole were collected in the inlet was capabl e of
yielding sole that had spent time within the exclusion zone at QUR Al so note that a portion of the
sea cucunbers were collected in the nearshore area at the eastern end of the Naval Conpl ex.

The justification for selecting a mercury concentration of 1 .0 ppm(ng/kg) as a basis for additiona
cleanup is not clear. As noted in the ROD the Navy intends to undertake sel ective dredging of nercury
hot spots in response to comunity concerns to the extent that nunerous schedul e constraints and other
factors, such as pit CAD capacity, pernit. In the absence of a well-established scientific rationale,
the Navy, in consultation with Ecol ogy and the EPA, has adopted a mercury |level of 3 ng/kg as the



cutoff point for this additional dredging.

Not only are the existing sedinment nmercury data conparatively old, but, with only a few exceptions,
the sanpling invol ved single-grab sanples collected at relatively widely separated | ocations.

Neverthel ess, a pattern of elevated nercury levels is apparent throughout the inlet, and the Navy
concurs that future nmonitoring is inportant to establish that these conditions do not constitute an
unaccept abl e risk. The long-termnonitoring programw || include both sedinent and English sole tissue
nmonitoring. Mercury will be included as one of the anal ytes.
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